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INTRODUCT ION

In 1992. the Northwest Power Planning Council approved the Hood River and Pelton ladder
master plans within the framework of the Columbia River Basin Fish and Wildlife Program.
The master plans define an approach fo~ implementing a hatchery supplementation program in
the Hood River subbasin. The hatchery program as defined in the master plans is called the
Hood River Hatchery Product:or Program (HRPP). The HRPP will be phased in over several
years and will be jointly implemented by the Cregon Department of Fish and Wildlife (ODFW)
and the Confederated Tribes of the Warm Springs (CTWS) Reservation.

In December 1991. a mcnitoring and evaluation program was implemented in the Hood River
subbasin to col ect 'ife history ard production information on stocks of anadromous
salmonids return-rig to the Hood River subbasin. The program was implemented to provide the
baseline information needed to (1) evaluate various management options for implementing the
HRPP and (2) determine any post-project impacts the HRPP has on indigenous populations of
resident fish. Information collectec during the 1992-94 fiscal years will also be used to
prepare an environmental impact statement (EIS) evaluating the program®s impact on the human
environment. It is planned that the EIS will be completed in late 1995 or early 1996. The
Bonneville Power Administration (BPA) will prepare the EIS in compliance with federal

guidelines estabi*shed in the Natioral Environmental Policy Act (NEPA).

The EIS is a federal requirement that will need to be completed prior to full
implementation of the HRPP. To begin construction on project facilities. it was proposed
that the HRPP be implemented in two phases. Phase I would inciude work that would fall
under a "categorical exclusion"” from NEPA. and Phase Il would inciude work requiring an EIS
prior to implementation. The categorica’ exclusion defined work that could be implemented
without having a significant impact on the human environment anc. therefore, would not
require an EIS prior to impiementation. Phase I work outlired in the categorical exclusion
includes (1) construction of a road to the proposed site of the Powerdale Dam adult
collection facility. {(2) the operation of an adult trap at Powerdale Dam,
and {3) implementation of research aCTivities that would have only a minor impact on
indigenous populations of fish. Phase II work includes (1) construction of an adult
collection facility at Powerdale Dam. {2) construction of adult holding facilities (the
proposed site is located adjacent to Rogers Spring Creek. which drains into the Middle Fork
Hood River at River Mile 3.4). and (3) installation of acclimation facilities at selected
sites in the subbasin.

The primary goals of the HRP? are (1) to 'ncrease production of wild summer and winter

steelhead (Oncorhynchus mykiss)and {2} tc reintroduce spring chinook salmon (Oncorhynchus



tshawytscha) into the Hood River subbasin (Figures 1 and 2). Harvest and escapement goals
are identified in 0'Toole and Oregon Department ¢¥ Fish and Wildlife (1991a), 0'Toole and
Oregon Department ¢t Fish and Wiidlife (1391b). and Smith and The Confederated Tribes of the
Warm Springs Reservation cf Jregon (1991). Strategies for achieving the production goals
were initially devised based on various assumptions about carrying capacity. survival rates,
and escapement 0¢ stocks of aracromous saimonids in the Eood River subbasin. To obtain the
infcrmatior needed tc more azcurately estimate each parameter. an adult trap was operated at
Powerdale Dam t5 coliect “1¥2 history and escapement infermation on stocks of anadromous
saimonids entering the Hood River subbasin. The Oregon Department of Fish and Wildlife
funded <he monitoring program at Powerdale Dam beginning 1r December 1991. and Bonneville
Power Administraticr took ovar the funding in August 1992.

The contract period for FY 94 was 1 October 1993 through 30 September 1994. Work
implemented durirg FY 94 included (1) estimating natural production of juvenile and smolt
rainbow-steelheac at selecteZ sites 1r the Hood River subbasin. (2} monitoring spatial
distribution of wild adult anadromous salmonids 1r the Foo¢ River subbasin, (3) monitoring
selected life history characteristics and escapements of wild and hatchery produced
anadromous salmonids. (4) preparing an annual report summarizing data collected during
FY 94. and (5) continuing activities needed to construct an adult collection facility in the
Hood River subbasin. This report summarizes the life history and escapement data collected
in the Hood River subzzsin and the status work of implemented under Phase | of the HRPP.
Life histery and escapement data will be used to (1) test the assumptions on which harvest
and escapement goals for the Hood River and Pelton ladder master plans are based and
(2; develop biologicaily based management recommendations for implementing the HRPP. Life
history and escapement cata will continue to be collected curing both the development and
execution of the Hood River Production Pregram.

ISSUES OF CONCERN

1. Data indicates that a potentially large percentage of the hatchery winter steelhead
procuction releases in the Hood River subbasin may remain in fresh water
(i.e.. residualize) for at least one year prior tc migration as smolts. This hypothesis
is based on the percentage ¢f marked returns with a residual life history pattern.
Scale analysis indicated that 51X of the subbasir hatchery winter steelhead trapped at
Powerdale Dam from the 1993-94 run year haj a resicual life history pattern. Estimates

for three compiete run years ranged from 0-51%.

Adult returns with a residual life history pattern are currentty allocated to a given



brood year based on a combination of external marks and scale analysis. Scale analysis
1S used to determine freshwater and ocean ages and the external mark to verify that
total age correctly associates the adult with the proper brooc release. Based on these
criteria. scale analysis has not always correctly classified the freshwater life history
pattern fcr residualized fish. For the 1993-94 run year. the scale read mis-classified
52% of the adult hatchery wirter steelheac as having migrated as yearling smolts rather
than as a two year old smoit.

~e initially proposed marking all 1994 brood hatchery winter steelhead with an
adipose-left vertral mark and a coded-wire tag (Ad-LV-CaT). The adipose clip would
identify the adult as netchery produced and the left ventral fin mark would indicate the
adult had been coded-wire tagged as a juvenile. Because of the problem associated with
identifying the residual life history pattern on adult scales, we propose clipping one
of the maxillaries in acdition to the Ad-LV mark. The extra mark would provide a
mechanism for verifyirg the initial scale read without killing the fish to read the
coded-wire tag. We propose alternating between Ad-LV. Ad-LV-LM. and Ad-LV-RM marks to
uniquely identify three consecutive brood releases.

It is intended that the maxillary mark will be used only on an interim basis until a
more accurate methodology can be developed for identifying freshwater life history
patterns from adult scales. One prcposed method for achieving this goal is to develop a
reference scale database for juvenile hatchery winter steelhead released into the Hood
River subbasin. The reference scale database should provide a mechanism for more
accurately identifying freshwater life history patterns on scale samples collected from
returningadults. If the accuracy rate can be significantly improved. then it would not
be necessary to mark one of the maxillaries. If the accuracy rate for identifying the
residual life history pattern contirues to remain low. then it will be necessary to
continue clipping a maxillary so that returning hatchery adults can be accurately aged.

The Hood River hatchery winter steelhead program at Oak Springs Hatchery currently does
not grade out and destroy slower growing juveniles from the production group. Juveniles
are graded into small- and large-sized groups and placed into separate ponds. The small
group is tnen put on an increased feeding program to reach smolt size at tne same time
as the large group. Both size groups are then released concurrently into the Hood River
subbasin. The hatchery winter steelhead program is implemented in this manner to be in
compliance with the Oregon Department of Fish and wildiife's wWild Fish Policy. Not
grading out the smaller hatchery fish prior to release as smoits is intended to Create a
size dist~ibution in the hatchery production group that more closely mirrors the size

dist~~buticn of downstream micrant wild winter steelhead smolts. It is also designed to
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maintain a greater amount of geretic diversity 1n the hatchery product. The problem
with this aporoach s tnat 1T 'ncreases the potential that a percentage of the
production release will residuaizze in the subbasin. The hypothesis that not grading
out smaller hatchery wintersteeihead from the productior group may increase residual:sm
1s based on cbservations at a juvenile migrant trap located in the mainstem Hood River.
Kild rainbow-steelhead anc hatchery summer and winter steelhead migrants sampled at the
mainstem migrant trap were predominately greater than 160 mm fork length (unpublished
data cn 8/21/95 from Research ana Development Section. Oregon Department of Fish and
Wi1dlife. Corvallis. Oreger). which would indicate that size may in part affect the
onset of the smolting p-ocess in steelhead Juveniiehatchery winter steelhead which
doresicualize in the subbasin would have the potential for competing with indigenous
populations of both anad-omous and resident salmonids prior to migration as smolts.

The intent of the wiid -isn Policy. as 1t pertains to the Hood River Production Program.
is to reduce the impact of the hatchery program such that. in the worse case scenario.
the HRPP meets the minimum standards with respect to protecting the genetics of
indigenous populations of “ish. in part. 1t was cetermired that this objective could be
achieved by not grading out smai er hatchery winter steeihead from the production group.
This strategy has the potential for increasing the number of juvenile hatchery winter
steelhead that residualize in the Hood River subdasin. How interaction between wild and
residual:zed hatchery fish will uitimately impact indigenous populations is currently
unknown. Resciving these two conflicting issues may require either modifying or
abandoning the current approach upon full implementation of the HRPP. Guidelines for
implementing the hatchery nrograr will need to be developed prior to full implementation
of the HRPP. When considering the available opticns. it will be necessary to address
how the HRPP can best achieve the Wild Fisnh Policy"s goal of maintaining the same level
of genetic diversity in the hatchery product that 1s inherent n the wild population.

3. Hatchery spring chinook saimon sampled at Powerdale Dam are identified as subbasin
preccuction based on a combination of scale analysis and fin mark. Scale analysis 1S
used to identify unmarked fisk as either natural or hatchery producec¢ fish. Hatchery
procuced fish are then assumed to have originated from subbésin hatchery releases. A'l
adipose-marked spring chirook sa'mon are assumed to be returns from subbasin hatchery
releases because a percentage of the subbasin prcducticn releases are adipose-marked
priorto release. The innerent problem associatec with estimating escapement of
subbasin natchery producticn using these criteria is that adipose-marked stray hatchery
fish are known to enter the trapping facility at Powerdale Dam and that unmarked stray
hatchery fish undoubtecly enter the trap as wel’.



#2 propose marking all subbasin hatchery spring chinook salmon production to provide the
means for visuaily identifying the origin of returns tc Powerdale Dam. All juvenile
hatchery spring chincck sa:mon will be adipose-marked and coded-wire tagged (Ad-CWT); an
additiona® left (LV) or right (RV) ventra® mark will be added to allow us to
differentiate subbasin hatchery prcduction from stray adipose-marked hatchery fish.
Adding an additional mark wil: not ensure 100% accuracy in identifying stray hatchery
fish because there would stili be the same inherent problem with differentiating other
similarly marked strays or pocrly clipped hatchery fish. \While the addition of an extra
mark coes not entirely preclude the mis-classification of stray hatchery spring chinook
salmon. it should help minimize the problem. Oniy two stray hatchery spring chinook
salmon have ever been recovered at Powerdale Dam with other than an adipose mark. Also,
the greater percentage of marked hatchery spring chinook salmon released into the
Columbia River Basin are marked with only a single adipose mark (unpublished data on
2/28/95 from Pacific States Marine Fisheries Commission, Gladstone, Oregon). It would
also be possible to differentiate hatchery strays from the three subbasins of primary
concern. They include the Klickitat. Little White Salmon. and Wind river subbasins.

All three subbasins are located in washington and drain into the Bonneville pool within
ar area of less than 15 river miles from the mouth of the Hood River subbasin. Stray
mini-jack hatchery spring chirook salmon from the Klickitat River have been recovered in
the Hood River subbasin and it is believed that stray hatchery spring chinook salmon
released into both the Little White Salmon and Wind river subbasins also have the
potential for straying into the Hood River subbasin. Marked hatchery spring chinook
salmon released into both the Klickitat and Little White Salmon river subbasins are
currently given only an adipose fin mark: there are no plans at this time to add an
additional fin mark on future hatchery production releases into these subbasins
(personal communication on 3/13/95 with Wolf Dammers. Washington Department of Fish and
Wildlife). The left and right ventral marks will be alternated between consecutive

broods to facilitate the allocation of jack and adult returns to a given brood release.

Ail adipose-marked spring chinook salmon sampled at the Powerdale Dam trapping facility
are classified as subbasin hatchery production because no methodology exists to visually
determine if they are stray hatchery fish. The only method available for identifying
the origin of hatchery spring chinook salmon at Powerdale Dam is to sample

adipose-marked fish to recover the coded-wire tag. in 1994. no hatchery produced spring
chinook salmon smolts were released into the Hood River subbasin from the 1992 brood.

As a consequence. there exists the cpportunity to identify 1992 brood stray
acipose-marked age 32.4,, and 5, spring chinook salmon returning in the 1995. 1996. and
1997 run vyears. respectively. We recommend sampling these fish to recover the

coded-wire tags. Information would be used to determine the origin of stray spring



chinook salmzn and tc develop recommendations for reducing the number of strays to the
subbasin.

Jack (age 35) soring chincok salmon can generalty be identified based on size while the
over:ap 1n tne size ranje of age 3, and age 5, adult spring chinook salmon makes it
difficult to visually differentiate between adult returns in these two age categories.
Based cn lerg:th frequenzy histograms of adult hatchery returns in the 1992-94 run years.
we propose classifying age 45 adults as fish less than or egual to 80 cm and age 52
acults as fish greater than or equai to 95 cm. These criteria will not eliminate all
error in aging adult fish. but wil® minimize the potential for mis-classification. Data
“ndicetes that most ove~leép n size cccurs r the length range from 81 cm to 94 cm fork
iength. Based or these criteria. the percentage of adult fish that will be
mis-classified ranges from 1-14% for age 42 and 0-18% for age 5, adults.

In 1966. the Oregon Department of Fish and Wildlife began releasing hatchery spring
chinook satmon in the Hood River subbasin tc reintroduce a run back to the subbasin.
Hatchery broodsteck was initially collected from the Carson stock to implement the
progran. The hatchery program discontinued using the Carson stock after the 1990 brood
release and dDegan using the Deschutes stock beginning with the 1991 brood. The Carson
stock was replaced with the Deschutes stock because the Deschutes stock has historically
performed well in the Deschutes River subbasin and it was felt that Deschutes stock
spring chinock salmon would be better suited tc conditions in the Hood River subbasin
The iatter assumption was based on a genera; similarity in both the geography and
environment ¢t the Deschutes and Hood river subbasins. The rationale for discontinuing
the use of Carson stock spring chinook salmon was based on genetic concerns associated
with (1) how the stock was initially developed and (2} the degree to which the stock"s
domesticaticn may have impacted overall fitness.

Fow well the initial Ca~son stock releases of hatchery spring chinook salmon have
performed in the Hood River subbasin is unknowr:. Naturally produced progeny of Carson
stock spring chincck salmon are recovered at Powerdaie Dam, but no information is
available tc evaluate how suited the newly developed population is to the Hood River
subbasin. Any inherent genetic risks. however. wouid only be compounded if Deschutes
and Carson stock genes are commingled in the newly developing natural population.
Elimination cf Ca~son stock genes from the natural population is seen as one alternative
for minimizing the genet:c risks associated with a hatchery stock that may be
ma’l-adapted for conditions which exist in the Hood River subbasin. To eliminate Carson
stock genes from the ratural population. we propose blocking four consecutive run years
of naturally produced fish from migrating above Powerdale Dam. This will ensure

(023



elimination of Carson stock genes frem the newly developed spring chinook salmon

population in the Hood River subbasin.

Radio telemetry data indicates that wild populations of summer and winter steelhead may
2e spatialiy segregated 1n the Hood River subbasin. Preliminary data indicates that
adult summer steelheac primarily hoid and spawn in the mzinstem and West Fork of the
Hood River and that adu:t winter steelhead primarily hold and spawn in the mainstem and
East Fork of the Hood River. Limitec information is available for the Middle Fork Hood
River and Neal Creek. but preiiminary data indicates that these streams may be winter

steelhead productionareas.

IT it @5 determined that wild populations of summer and winter steelhead are spatially
segregated. then it may be necessary to re-evaiuate proposed sites for hatchery
procduction releases in the Hood River subbasin. Various options would need to be
designed to minimize the genetic risks to any unique populations that may exist in the
subbasin. It may be necessary tc limit hatchery summer steelhead releases to the West
Fork Hood River and hatchery winter steelhead releases to the East and Middle forks of
the Hood River. Re-estabiishing both populations from their current depressed status
might also warrant a re-evaluatior of the proposed hatchery spring chinook salmon
program in the subbasin. Restricting production releases of hatchery spring chinook
salmon to the West Fork Hood River during the initial stages of the HRPP would
effectively limit competition between spring chinook salmon and winter steelhead if
winter steelhead primarily spawn and rear in the East and Middle forks of the Hood
River. Afiter winter steeihead populations are giver several years to recover from their
current cepressed level. a program could be implemented to release hatchery spring
chinook salmon into the East Fork Hood River. Winter steelhead production would then
need to be monitored to evaluate how competition between the two species will affect

winter steelheac carrying capacity in the subbasin.

The Hood River/Pelton ladder Master Agreement (unpublished report) outlines an approach
for impiementing the hatchery production component of the HRPP. Recommendations
identified in the master agreement propose releasing hatchery summer steelhead in the
West and Middle forks of the Hood River. hatchery winter steelheac in the East and
Middle forks of the Hood River. and hatchery spring chinook in the West and East forks
of the Hood River. These recommendations were developed based on the assumptions that
1) summer and winter steelfead spawn and rear throughout the entire subbasin,

12} spring chinook salmon historically spawned and reared in the West Fork Hood River.
and {3’ potential spawning and rearing habitat exists for spring chinook salmon in the

East Fork Hood River. The radio telemetry data indicates that the above assumptions may



not accurately refiect #hat is cccurring in the subbasin and that it may be necessary to
re-evaiuate how we implement the HRPP.

METHODS

Juvenile Production

Downstream migrant anacrorcus salmonids were trapped at rotary-screw traps (i.e..
migrant trap) located in the mainstem Hood River (RM 4.5) and in the Nest (RM 4.0) and tast
(RM 1.0) forks of the Hood River {~igure 3). Migrant traps were located at sites that would
maxim:ze both the flow into the trap and the amount of stream the trap would fish. To
optimize trapping efficiency. trabs were periodicaily repositioned in the stream channel to
adjust for seasonal variation in streamflows. The mainstem migrant trap fished to a maximum
depth o€ 1.2 meters. and both the East and West fork migrant traps fished to a maximum depth
of 0.8 meters. The migrant traps fished approximately 8%. 9%. and 13% of the stream
channels width in the mainstem. West Fork, and the East Fork. respectively.

The rotary-screw traps funnel downstream migrants into a live box that was sampled on a
daily basis. Sampling was usually conducted in the morning to reduce temperature related
stress. All fish were anesthetized. sorted by species. examined for fin marks. and counted.
A random sample of fish were measured to the nearest millimeter fork length and weighed to
the nearest gram. Data was recorded on a computerized data entry form and keypunched into a
computer database.

Downstream migrant anadromous salmonids were sampled at the mainstem migrant trap to
monitor temporal distr:bution ¢t migration from the Hood River subbasin. Estimates of
migration timing were based on biweekly counts at tne migrant trap. Biweekly counts were
not adjusted for seasonal variation 1n trap efficiency because a low recapture rate made it
impossible to &ccurately estimate trap efficiency fcr each biweekly time period.

Rainbow-steelhead were used to indirectly estimate steelhead smolt migration timing
because no accurate methodoiogy exists to visually identify rainbow trout from steelhead or
to identify downstream migrant steeihead from steelhead smolts. To estimate migration
timing for steelhead smolts. 1t was also necessary to define a cutoff date in which the
majority of smolts should have migrated past the trapping facility. The ending date for the
steelhead smolt migrat-on was “ixed at 31 July based on the distribution of biweekly catches
of migrant rb-st.

we used mar< and recapture methods to estimate the abundance of wild. natural. and



hatchery produced anadromous salmonid smolts that migrated from the Hood River subbasin. A
pooled Petersen estimate with Chapman®s modification (Ricker 1975) was used to estimate

numbers of downstream migrants. by species. as follows:

(M+1)(C+1)
R+1

<)
]

where

A

N = estimated number of migrants leaving the hood River subbasin,

M = number of migrants marked and released above the rotary-screw trap.
C = total number of unmarked migrants captured at the rotary-screw trap. and
R = number of marked migrants recaptured at the rotary-screw trap.

Approximate 95% confidence intervals (C.1.) for downstream migrants. by species. were
calculated by treating marked (R) and unmarked (C-R) migrants in the sample as binomial
variables {Seber 1973: Ott 1977):

M B R M2 B
Y(N) = rY R (1- vt ( 2 ) B (1- N-M )
where
V(ﬁ) = variance cf estimated migrant abundance, and
B = number of unmarked migrants ir the recapture sample (C - R)

Downstream migrants were marked by clipping a smail portion of the upper (top) or lower
(bottom) lobe of the caudal fin. Migrants at the mainstem migrant trap were marked with a
top caudal clip and migrants at East and West fork migrant traps were marked with a bottom
caudai clip.



Populaticr estimates were made 1n selected reaches of stream located throughout the Hood
River subbasin to estimate rearing abundance of anadromous and resident salmonids. Streams
were selected based or two primary criteria: (1) the stream had habitat that was potentialiy
accessible to anadromcus salmorids and (2) randomly selected reaches of stream would have a
reasonable chance of effect:vely being sampled to estimate population numbers of resident
fish. The length of each reach of stream sampled was approximately 60 meters. The 60 meter
length ensured that the sampling reach was long enough to include several different habitat
types. but not so long that :t could not be effectively sampled 1 one work day. A survey
reaches upstream end was generally located just below a riffle and the downstream end was
generally located just above a riffle. Both ends of the survey reach were blocked with 3 mm

mesh seines to prevent both “mmigration and emigration of fish.
A three pass removal method was used to estimate population numbers in each sampling

reach (Zippin 1958: Seber and Whale 1970;. The population estimate and probability of
capture {Seber and Whale 1970) were estimated as follows:

6X2 - 3XY - YZ + Y(YZ + 6XY - 3X2)

18(X - Y)

3X - Y - (Y2 + 6XY - 3X2)E
2X

where

ﬁ = population size,

5 = probability of capture,
X =2y; * Y.

Y =y + yotys,

Y. = pass 1.

¥, = pass 2. and

Yy, = pass 3.



The 95% confidence limits (Zippin 1958) were estimated as follows:

N(N-T)T

SE(N) = A A (kﬁ)z
(3 A~
TN s

95% C.1. = N = 2 SE(N)

where T = total catch.

Fish were collected using one to three Smith-Root programmable output wave backpack
electrofishers. The number of backpack shockers used in a sampling reach was dependent on
stream width. Fish collected in each pass were held separately in live boxes. After the
final pass. fish were anesthetized and counted by species. Rainbow-steelhead and cutthroat
trout were additionally sorted into one of two defined size groups and counts were made for
each size group. Size groups were defined as trout less than 85 mm fork length and trout
greater than and equal to 85 mm fork length. The 85 mm fork length break point was designed
to correspond with the estimated upper size distribution of age-0 trout. A random sample of
fork lengths and weights were taken for each species of fish sampled in the stream reach.
Fork length was measured to the nearest millimeter and weight to the nearest gram. Data was
recorded on a computer form and keypunched into a computer database.

Surface area was estimated for each stream reach sampled for abundance and biomass.
Estimates of surface area were derived by dividing the planar area of the stream reach by 11
equidistant paraliel transects of length y,. ¥,. ¥3. . . . ¥;: starting at the head of the
sampling reach. Lengths were measured to the beginning of the water line on each side of
the stream bank. perpendicular to the stream. The 11 equidistant parallel transects formed
19 trapezoids of common height (h}. The area of each trapezoid was estimated using the
formula: ¥*(h)*(y,*¥.1y). Surface area for the entire sampling reach was estimated as the
sum of the surface areas for the 10 trapezoids.

Bull Trout Surveys

Snorkel surveys were conducted in selected reaches of stream in the Middle Fork Hood



River drainage to monitor bull trout populations (Figures 1 and 20). Four survey reaches
were located 1rn Clear Branch. Reach 1 was located from the mouth of Clear Branch to the
base of Clear Branchk Dar (RM 1.2) and Reaches 2-4 were located frem the confluence of Clear
Branch and Laurence Lake to RM 5.3. The sampling area was designed to encompass the entire
known bull trout rearing area 1n the Middle Fork Hood River and in Ciear Branch. All
sampling reacnes were desigred to be approximately 1.5 km long.

Surveys were conducted by the Mount Hood Naticral Forest beginning in 1992 and with the
assistance of perscnnel or the Hood River/Pelton ladder project beginning in 1994.
hjectives cf the survey included determining (1) relative abundance of bull trout
populations apcve Laurence Lake and immediate’y downstream of Clear Branch Dam. (2) temporal
distribution cf spawning in Clear Branch and time of residence in Laurence Lake, and
(3) factcrs that mrght potertially limit production.

Two surveyors equipped w th a dry suit. mask, and snorkel conaucted each survey working
from the bottom to tne top ¢f the survey reach. Surveys were conduced in a manner designed
to minimize any disturbance to the fish and tc limit the amount of sediment that was stirred
up in the survey reach. Counts were conducted in areas with sufficient depth for underwater
observation and were generally done during midday to maximize visibility. Surveyors
recorded the number of bull trout in each reach and approximated the size and general
location of each fishi. Date was recorded on waterproof slates while conducting the survey.
and later ~ransferred to field notebooks.

Adult Trapping

An upstream migrant adult “ish trap (Powerdate Dam trap) was installed at Powerdale Dam
in December 1991. Powerdale Dam. which 1S owned and operated by Pacific Power and Light
(PP&L . is located at RM 4.5 in the mainstem Hood River (Figure 1). Powerdale Dam trap was
installed in the uppermost pool of an existing fish ladder located on the east bank of the
mainstem Hood River. The stop-:0g water intake contrcl of the fish ladder was modified to
allow water tc flow through a submerged orifice into the ladder. A removable bar grate with
one inch spaces between bars blocked the submerged orifice to prevent fish from exiting the
top pool of the ladder. A “yke. installed at the entrance to the uppermost pool. prevented
fish from backing down the ladder after they entered tre uppermost pool. A wood slat cover
was put onthe trap to prevent f:sk from jumping out c? the trap and a lock on the cover
preventec poaching. A faise floor of wood slats was nstallad at the bottom of the trap to
reduce the depth cf the trap from about 4.5 feet o abcut 2 feet. This modification
facilitated remova: of the fish. In June 1992. the submergec -fyke was replaced with a
finger weir because it has observed that spring chinook szlmon would avoid swimming through
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the submerged fyke and would cften try to jump over it. There was no delay in migration
timing. or cother abnormal fish behavior. observed with the new design.

The Powerdale Dam trap has been operated daily since December 1991 except during the
winter when 0w stream temperatures slow upstream migration. Generally. the trap is checked
in the morning tc minimize potential handling stress associated with sampling fish during

the afternocr when water temperatures are typically higher.

Jack ard adult salmonids were removed from the Powerdale Dam trap using a soft mesh
landing net. then transferred to a holding tank where they were identified by species.
examined for injuries (i.e.. predator scars. net marks. hook scars. and scrapes). and
classified by sex. Spring and fall races of chinook saimon were distinguished based on run
timing. external c2loration, and general appearance. Sumner and winter races of steelhead
were distinguished based on fin marks. external coloration. degree of scale tightness and
scale erosion. state of sexual maturity relative to the time of year. external parasite
load. color of gi11 filaments. and general appearance. Fish were anesthetized with CO,
during the physical examination. Subsequent to the physical examination. each fish was
measured to tre nearest 0.5 cm fork length and weighed to the nearest 0.1 kg, and a random
sample of unmarked adult chinook salmon and summer and winter steelhead were radio tagged on
a predefined schedule. The radio tagging schedule was designed to ensure that adults were
collected from throughout the entire run and in proportions that mirrored migration timing.

Field data was entered on a computer form and keypunched into a database.

Fecundity was estimated from wild winter steelhead used as hatchery broodstock. Females
used for hatchery broodstock were air spawned and the number of eggs per female was
estimated with a volumetric displacement technique. Estimates were not adjusted to account
for potentia® egg retention. Estimates of fecundity were made on site subsequent to
spawning.

Scale samples were collected from almost all jack and adult salmonids sampled at the
Powerdaie Dam trap. Samples were coilected from the key scale area on each side of the fish
and placed into unicuely numberec scale envelopes. Scale samples were later mounted on
gumed cards and sent to the 0DFW's research laboratory n Corvallis. Oregon, where an
acetate impression was made of each card. Impressions were viewed by microfiche.
Experienced ODFW staff aralyzed the impressions and determined origin (wild or hatchery) and

life history (freshwater and ocean ages) using methods described by Borgerson et al. (1992).

Surmer and winter races of steelhead were classified as wild or hatchery fish based on

fin mark and scale analysis. All unmarked summer ard winter steelhead classified as wild
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were assumed to be returns from natural production n the Hood River subbasin. All
adipose-marked summer steelhzac, as well as all unmarked summer steelhead classified as a
hatchery fish from scale analysis. were classified as returns from subbasin hatchery
releases. Adipose-marked summer steelhead were ciassified as Hood River subbasin hatchery
fish because all subbasin hatchery productior is adipose-marked prior to release as smolts
(see HATCHERY PRODUCTION).

Marked and urmarked wirter steelhead were classified as Hood River subbasin hatchery fish
based on fir mark and age. Hatchery winter sreelhead from the 1989 brood were the first
fin-marked fish releasec into the hood River subbas'r.. Returning unmarked hatchery winter
steelhead from earlier broods were assumed to be Hooc River subbasin hatchery fish. Summer
and winter steelhead that were not classified as wiid or Hood River subbasin hatchery fish
were classified as stray hatchery fish. Currently. ail hatchery winter steelhead released
ir. the Hood River subbasin are fin-marked prior to release and. with the exception of a
small release group from the 1993 brood. alternate brood releases have been marked with a
unique mark combingticn.

Fin-marked steelhead. classified as wild from scale analysis. were assumed to be stray
marked wild fish and were nct used in estimating migration timing. sex ratio. or age
structure to minimize the pctential for biasirg estimates by incorporating possible
non-native wild stocks in the sample popuiation. Tre above group cf fish would include
marked wild and natural strays and Hood River subbasin wild fish with deformed fins or whose
fins were removed by sport fishers. Fin removgl. by fishers. has been observed in the Hood
River subbasin {personal communication on 11/17/92 with Jim Newton. Oregon Department of
Fish and Wildlife. The 3alles. Oregon). To estimate escapements. marked summer and winter
steelhead. classified as wild fish from scale analysis. were allocated into the category 0
wild Food River subbasir prcduction. In general. recoveries of marked wild fish are Tow.
Sumner and winter steelhead with regenerated scales. or from which no scale samples were
taken. were assumed toc occur as wild. Hood River subbasin hatchery. and stray hatchery fish
in the same proportions as those in the sample popuiation.

Spring chinook salmon were classified as natural or hatchery fish based on fin mark and
scale analysis. Unmarked spring chinook salmon. classified as naturally produced from scale
analysis. were assumed to be returns from subbasin natural production. All unmarked and
adipose-marked spring chinook salmon. classified as hatchery fish from scale analysis. were
assumea to be returns from Hood River subbasin hatchery reieases. This assumption was made
because a “arge component of the subbasin hatchery oroduction is released unmarked. and
because al“ marked hatcrery fish are released with zn ad:pose mark (see HATCHERY
PRODUCTION). No marred spr-ng chinook salmon in the 1992-94 run years were classified as



naturally produced. Hatchery spring chinook salmon that had a fin mark combination other
than a single adipose mar< were classified as a stray hatchery fish. To estimate
escapements. spring chinook salmon with regenerated scales. or from which no scale samples
were taken. were assumed to occur as natural. Hood River subbasin hatchery, and stray
hatcrery fish 1n the same proportions as those in the sample population.

Coho salmon (Oncorhyncnus kisutch) were classified as natural or hatchery fish based on
fin mark and scale analyses. Natural ccho salmon were assumed to be returns from subbasin
natural production. Markec and unmarked hatchery coho salmon were assumed to be strays
because no hatchery coho salmon are released into the Hood River subbasin. Migration
timing. sex ratio. age structure, and escapements were estimated using the same methods
described for summer and winter steethead. Only one fin-marked coho salmon in the 1992 run
year was classified as a wild fish.

Habitat Surveys

With the exception of the Neal Creek drainage. habitat surveys were conducted on
potential anadromous salmonid bearing streams located on all private lands and on selected
reaches of stream located in the Mount Hood National Forest. Potential anadromous salmonid
bearing reaches of stream located in the Neal Creek drainage were surveyed in 1993 by the
ODFW.

Stream surveys were organized by reach and channel units. Reaches could vary from as
short as 0.5 km to more than 8 km long. Reaches were defined by valley geomorphology. land
use. riparian characteristics, and streamflow. Valley geomorphoiogy defined the level of
constraint that local landforms such as hilislopes or terraces impose upon the stream
channel. The survey described the reaches in terms of hillslope constrained. terrace
constrained, and unconstrained stream channels. Within each reach, the stream was described
as a sequence of habitat units. Each umit was longer than one active channel width and was
an area of relatively homogeneous slope, depth. and flow pattern representing different
channel forming processes. The channel could be classified into 22 hierarchically organized
types of pools. giides, riffles. rapids. steps. and cascades following the conventions of
Bisson et al. (1982). Grant (1986). and Hawkins et a!. (1993). The surveys were conducted
by walking the stream from mouth to headwaters using a Hankin and Reeves (1988) protocol to
estimate length and width of every habitat unit. in every unit. attributes were estimated
or measured to describe gradient. substrate. woody debris. shade. instream cover. and bank
stability.

The methodology used anc the characteristics described for the stream surveys are not
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identical to. but are compatiibie with the surveys corducted by Oregon State University and
the U.S. Forest Service (USFS). The information sumarized from the survey data are also
comparable between agencies an¢ institutions. This compatibility of survey methods and data
summary. while aliowing each agency tc achieve its objectives, prevents a duplication of
survey efforts.

Survey data from each stream were summarized in a standard format. This includes a
writter summery. 7.5-minute togographic maps. tabular and graphical summaries by reach and
unit type. and notes and comments written by the field crew during the survey. Summaries
w 11 be used individually and in composite to determine overall stream condition and to
compare current condition with any available information on historical condition.
Information will also be used to determine cistribution of fish, abundance of fish
populations. potential 1imiting factors, and carrying capacity. Standards can be developed.
based on survey results. for developing objectives and recommendations for protecting
existing habitat and fcr developing and implementing habitat improvement projects.

Streamflows

Streamflow measurements were taken in the East Fork Hood River using the direct
d>scharge method. A fibergiass tape measure was stretched across the East Fork Hood River
to define one foot wide cells across the entire wetted area of the stream. The tape measure
was criented perpendicular to the stream at the point of measurement. A depth and water
velocity measurement was taken 1n the center cf eacn one fcot wide cell. Depth was measured
to the nearest one inch using a top setting stadia rod. Velocity was measured using a
Marsh-McBirney Model 201D po~table water current meter. Velocity was measured at 0.6 of the
water depth when an individual ceil water depth was less than 2.5 feet. When water depth in
a cell measured more than 2.5 feet. two velocity measurements were taken per cell - one at
0.2 of water deptn and one at C.8 of water depth. To calculate velocity for cells where
water depth was greater thar 2.5 feet. the velocity taken at 0.2 of cell depth and the
velocity taken at 0.8 cf cell cepth were averaged together. Flow for each one foot cell was
calculated as velocity times depth. Flow in each cell was calculated and summed to equal
streamflow.

Genetics  Sampling

whoie wild juvenile and adult rainbow-steelhead and cutthroat trout were collected from
tne rotary screw traps and from selected reaches of stream in the Hood River subbasin
(see GENETICS). Sampling reacres were selected ir areas where unique populations of
steelhead and searun cutthroat (Oncorhynchus clarki) are believed to exist in the subbasin.

O



whole juvenile tood River stock hatchery winter steeihead were collected at Oak Springs
Hatchery. All whole fish samples were administered a lethal dose of MS 222. flash frozen on
dry ice. and immeciately transported to Oregon State University (0SU) for storage. Samples
were stored in & super cooled freezer at a temperature of -80° Celsius.

Fin samples were taken from a random sample of wild and hatchery adult summer and winter
steelhead collected at the Powerdale Dam trap. Samples were approximately two sq cm in size
and were taken from the anat fin. Fin samples were initially either frozen or preserved in
ethyl alcohol. Frozen fin samples were later preserved 1n ethyl alcohol.

whole fish and fir samples will be analyzed at a later date upon collection of the
entire sampie needed for analysis. Genetics analyses wiil be used to characterize and
identify populations of rainbow-steelhead and cutthroat trout in the Hood River subbasin.

RAINBOW-STEELHEAD
Natural Production

Reaches of stream were sampled at various sites iocated throughout the Hood River
subbasin {Ficure 3) to estimate rearing abundance of rainbow trout and steelhead. Because
no accurate methodology exists to differentiate between juvenile and adult rainbow trout and
steelhead. these two species will be categorized as rainbow-steelhead (rb-st) throughout the
rest cf this report.

Rainbow-steelhead were recovered at all sampling sites with the exception of those
located in Bear. Tilly Jane, and Robinhood creeks and Dog River (Table 1). Cutthroat trout
was the dominant salmonid species in these streams. Greenpoint Creek and lower Lake Branch
were the most productive streams sampled based on total biomass of wild rb-st and cutthroat
trout (Table 11. Greenpoint Creek was the most productive rb-st stream sampled in the
subbgsin with an estimate of biomass 74% higher than the next highest estimate.

A juvenile migrant trap was operated at RM 4.5 in the mainstem Hood River to estimate
the number of downstream migrant rb-st leaving the Hood River subbasin. An estimated 9.944
rb-st passed the migrant trap from 23 March through 31 July (Table 2). This estimate does
not include rb-st production from Neal Creek. which is a major tributary draining into a
side channel opposite the migrant trap. Downstream migrant rb-st were predominately
freshwater. age-2 €ish (64.3%).

No accurate methodolegy exists to visuaily identify downstream migrant rb-st as either
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steelhead smolts. steelhead subsmolt migrants. or resident rainbow trout. Consequently. it
is cifficult at this time tc develop a statistical estimate of smolt production for the
subbasin. An estimate of subbas:n smolt production was developed by adjusting the estimate
of downstream migrant rb-st based on information available from adult scale analysis (see
ADULT SUMMER STEELHEAD. Age Composition. Size, and Sex Ratio: ADULT WINTER STEELHEAD. Age
Composition. Size. and Sex Ratio)} and age specific length frequency of downstream migrant
rb-st (see JUVENILE RAINBOW-STEELHEAD. Size and Weight). Freshwater age-0 migrant rb-st
were assumed nct tc be smclts based on the fact that ro returning adults have had a
subyeariirc smcltlife histcry pattern. Numbers of freshwater age-l and age-2 migrant rb-st
were adjusted based on the ratic between the number of rb-st migrants less than or equal to
165 mm fork length and the rumber greater than (65 mm fork length. The length break was
determined based on three primary assumptions: (1} that all freshwater age-3 migrants are
steelhead smoits: (2) that physiological changes associated with the smolting process are,
innart. nitiated by size: and (3) that the size range of freshwater age-3 migrant rb-st n
the sample population 1s an accurate estimator of the size range of downstream migrant

steelhead smolts.

An estimated 7.345 stee'head smoits (Table 3} migrated past the juvenile migrant trap
from 23 March through 31 July based on the above criteria. The age structure of downstream
migrant steelhead smolts was estimated as 15.9%. 71.0%. and 13.1% freshwater age-l. age-2.
and age-3. respectively {Tatle 3}. The ratio of freshwater age categories was markedly
higher for freshwater age-l1 and similar for freshwater age-2 and freshwater age-3 migrant
smolts when compared with run year specific estimates derived from adult scale analysis
(Tables 3 and 4). It is unknown what the under-lying cause might be for the large difference
between the twc estimates fcr the freshwater age-1 category. Differences may be attributed
to a combination of (1) the criteria used to estimate freshwater age-l steelhead smolts.

(25 brood strength. or (3) a significantly lower smolt-to-adult survival rate for freshwater

age-1 smoits thar for older age smolts.

Size and Weight

Estimates of mean fcrk ‘ength. weight. and condition factor are summarized for resider?
rb-st in Tables 5 and 6 and for downstream migrant rb-st by age category in Table 7.
Length x weight regressions for resident rb-st are presented 1n Figures 4-7 and for
downstream migrant rb-st ir Figure 8. A length frequency histogram for downstream migrant

rb-st is summar:zed by age category in Figure 9.

Mear fork length and condition "actor of ‘reshwater age-l1 and age-2 downstream migrant

rb-st was less than the mear fcrk length and condition factor of yearling Hood River stock



hatchery winter steelhead released into the subbasin (see HATCHERY PRODUCTION. Size and
Weight).

Smolt Migration Timing

Peak steeiheacd smolt migration was estimated to occur during the last two weeks of May
(Figure 10). Freshwater age-l steeihead appear to migrate first with most having passed the
trapp ng facility prior to overa'i peak migration (Figure 10). Freshwater age-2 and age-3
stee’nead migrated throughout the entire sampling period. Peak migration for both

freshwater age-2 and age-3 steelheac occurred during the last two weeks of May.

JUVENILE CHINOOK SALMON

Natural Production

Various sites and sampling techniques were used to determine abundance and distribution
of chinook salmon in the Hood River subbasin. Snorkel surveys were conducted by the USFS at
various locations on Mount Hooc National Forest lands. Additionally. personnel on the Hood
River/Pelton ladder project operated three juvenile migrant traps and sampled selected
reaches of strear (Figure 3) with backpack electroshockers. The USFS observed juvenile
chinook salmon in late summer of 1994 in the upper West Fork (WFk) Hood River (personal
communicatior with Chut: Ridgiey on 10/04/94, Mount Hood National Forest, Parkdale, Oregon).
Personnel on the Hood River/Pelton ladder project sampled Juvenile chinook salmon in a reach
of stream located in Elk Creek (Figure 3) and at juvenile migrant traps located in the
mainstem (RM 4.5 and the West Fork (RM 4.0) of the Hood River (Figure 3). Elk and McGee
creeks meet to fcrm the West Fork hood River.

Jata coliected by the USFS and from the Hood River/Pelton ladder studies indicate that
chinook salmon successfully spawn and rear in the West Fork Hood River and that some natural
spring chinook salmon production probably occurs in the mainstem Hood River. Juvenile
chinook salmon rearing in the west Fork Hood River are believed to be spring chinook salmon
based on the assurption that Punchoowl Falls impecdes movement of upstream migrant jack and
adult fall chinook saimon into the west Fork Hooc¢ River. Limited information available from
radio-tagged adult fall chinook salmon tends to corroborate this assumption. No
radio-tagged fall chinook salmen in the 1993 run year migrated into the WFk Hood River
(urpublished data on 3/25/95 from Research and Development Section. Oregon Department of
Fish an”, Wiidlife, Corvallis. Oregon).

Zownstream migrant juverile cminook salmon sampled at the mainstem migrant trap may be



comprised of both spring anc fa:1 races of chinook saimon. In 1994. it is believed that
downstream migrant juvenile chinook salmon were predominately sprirg chinook salmon. This
assumption is based on the low rumber of adult fail chinook salmon sampled from the 1993 run
year at Powerdzle Dam (i.e., 8 females and 3 males; unpublished data on 3/16/95 from Oregcn

Department of Fish and k1idlife The Cailes. Cregon).

Chinook salmon from the 1992 anc 1993 broods are not believed to have utilized the East
Fork (EFk} Hood River drainage as spawning and rearing habitat based on data collected at
the tFk migrant trap. in 1994, ro age-l1+ chinook sa'mon smoits from the 1992 brood. or
age-0+ juvenile chinook migrants from the 1952 brood. were caught at the EFk migrant trap.
Age-1+ smolts wou'd have deen sampled during the spring and age-O+ migrants during the
spring as fry and from late spring to Tate fall as fingeriings. similar to patterns observed
at the mainstem and WFk migrant traps. One juvenile salmon was sampled during the summer in
the EFk Hood River and initially classified as a chirook salmon (Table 1: Figure 3). The
juvenile salmon was reclassified as a coho salmon based on the data collected at the EFk
migrant trap. Radio telemetry data collected in 1994 also indicates that spawning may
currently be 1 mited primarily to the mainstem and West Fork Hood River (see JACK AND ADULT
SPRING CHINOOK SALMON. Spatial Distribution).

while chinock salmon currently dc not appear to utilize the EFk drainage as spawning or
rearing habitat, tnere s data to indicate that chincck salmon have. in some years. spawned
in the drainage. Juveniie chinook saimcn were sampled in the East Fork Irrigation
District™s (EFID: Figure :) irrigation ditch *n November of 1986. 1987. and 1988
(unpublished data on 3/28/%5 from Steve Pribyl. Oregon Department of Fish and Wildlife.
mid-Columbia District. The Dalles. Oregon). The mouth of EFID's irrigation ditch is located
at RM 6.4 on the EFk Hood River. Juvenile chinook salmon captured in the irrigation ditch
are assumed to be spring chinook salmon based on the time of year in which they were caught.
Fall chinook salmor typicaliy migrate as subyearling smolts from May through July (Jonasscn
and Lindsay 1988: and should not have been in the ditch in November unless they were trapped
in the ditch and survived through the fall.

It is unknown: whether soring chinook salmon currentiy spawn and rear in the Middle Fork
(MFk) Hood River drainage. No migrant traps were operated n the drainage in 1994 to
monitor movement of downstream migrants and no juvenile chinook salmon were sampled at sites
used to monitor distribution and abundance of anadromous salmonids in the Hood River
subbasin (Tabie 1) Radic te’emetry data indicates that adult spring chinook salmon
currently may not be spawning :r the MFk drairage (see JACK AND ADULT SPRING CHINOOK SALMON.
Spatial  Distribution:.
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Temporal distribution of juvenile downstream migration was monitored at both the
mainstem anc WFk migrant traps. The mainstem migrant trap was operated from 16 March
through 2¢ October and the WrFk migrant trap from 25 March through 30 June and from
15 September through 26 October. The WFx migrant trap was not operated during the summer
months because of continued vandatism and low streamflow. Both migrant traps were pulled on
26 October following a major flood event in the Hood River subbasin. Operation of the
migrant traps was discontinued after 26 October because widely fluctuating and unseasonably
high streamflows persisted fcr several weeks after this cate. making it impossible to

accurately monitor migration timing or estimate abundance of the fall migrants.

Fry- and smolt-sized juveniie chinook saimon were sampled at both the mainstem and WFk
migrant traps on the first day each trap was operated. Catch at the migrant traps indicates
that both timing of emergence and the downstream movement of smolt-sized chinook salmon
occurred prior to mid-March (Figure 11). The fact that chinook salmon fry were sampled in
the mainstem migrant trap also tends to indicate that spring chinook salmon probably spawn
1n the mainstem Hood River. Radio telemetry data from adult spring chinook salmon tends to
corroborate this observation. Several radio-tagged adult spring chinook salmon remained in
the mainster Hood River throughout the summer and fall (see JACK AND ADULT SPRING CHINOOK
SALMON. Spatial Distribution).

Smolt-sized chirook salmon (i.e.. juveniles 2 75 mm fork length) migrated past the
mainstem migrant trap throughout the sampling period with the greater percentage passing the
migrant trap during the fall (Figure 11). An analysis cf scale samples collected from
naturally produced jack and adult spring chinook salmon indicate that most of the fall
migrants may be juvenile spring chinook salmon migrating as subyearling smolts (see JACK AND
ADULT SPRING CHINOOK SALMON: Age Composition. Size. and Sex Ratio;. More than 60% of the
returning naturally produced jack and adult spring chinook salmon sampled at the Powerdale
Dam trap hac a subyearling smolt life history pattern.

't is believed that a small percentage of the subyearling fall migrant spring chinook
salmon may rear in the mzinstem Columbia River prior to migration as yearling smolts. This
assumption is based on an analysis of scales taken from naturally produced spring chinook
salmon witha yearling smolt 1ife history pattern. Several naturally produced adult spring
chinook salmon had scale samples with an indistinct annuius and a scale pattern that
indicated a high rate of growth prior to migration as a yearling smolt (personal
cormmunicatior on 04/17/95 with Lisa Borgerson. Oregon Department of Fish and Wildlife.
Corvailis. Oregon). Adult spring chinook salmon with this unique scale pattern are assumed
to have migrated as age-O+ juveniles into the mainstem Columbia River during the fall. It
is believed that milder water temperatures in the mainstem Columbia River would account for



the indistinct arnulus and that growth rates. after the fall migration. are probably much
higher in the mairstem Columbia River than in the Hood River subbasin.

An estimate of tne number of year’ing smoits migrating past the mainstem migrant trap
w11 be summarized in the FY 95 annuai report upon completion of the Juvenile scale

analysis.

Size and Weight

A random sample of juvenile chinook salmon was measured to the nearest millimeter fork
length and the nearest gram at the maznstem and west Fork migrant traps. Length frequency
histegrans and length x weight regressions were developed at each migrant trap for juvenile
chinook salmon migrating during selected time periods (Figures 12-15). The length frequency
h stog~amn indicates that migrant Juverile chinook salmon passing the mainstem migrant trap
after 1€ July zre generally bigger than migrants passing the West Fork migrant trap after
15 September. This would irdicate that either time ¢f emergence or juvenile growth rates
are significantly different between the mainstem and West Fork of the Hood River. Age
specific estimates of mean fork length, weight, and condition factor will be summarized in

the FY St annuel report upor completicn of the juvenile scale analysis.

JUVENILE COHO SALMON
Natural Production

The 1ndigencus population of ccho salmon in the Hood River subbasin is suspected to be
extirpated {see JACK AND ADULT COHO SALMON. Escapement). Some natural production presently
occurs in the subbasin, but data indicates that current production is probably the result of
either hatchery strays or returns from naturally produced progeny of hatchery strays
(see JACK AND ADULT COHO SALMON. Migration Timing). Limited information is available on the
spatial ¢istribution of spawminc and rearing, but juvenile and adult coho salmon have been
sampled at various sites located in tne subbasin. Downstream migrant age-O+ juvenile and
smolt cono salmon were sampled at migrant traps located in both the mainstem and East Fork
of the Hood River (-igure 3;. Age-0+ juveniles were sampied in both Neal Creek and in Lenz
Creek. a tributary to Neal Creek (Figure 3 and Table 1). Age-O+ juveniles have historical-y
been recovered in the East Fork Irrigation Ditch (EFID: Figure 1; unpublished data on 5/8/35
frem Oregon Departrent ¢f Fish and Wildlife, Mid-Columbia G-strict. The Dalles. Oregon)
while conducting salvage efforts for saving salmonids trapped in the irrigation ditch. The
mouth of EFIC 1s located at RM 6.4. which indicates that 1~ some years natural production

does occur in the upper EFk Hood River drainage. Adult coho salmon have also been observed



in Dog River (personal communication with Chuti Ridgley. Mount Hood National Forest.
Parkdale. Oregon). a tributary to the East Fork (EFk) Hcod River at RM 9.9 (Figure 1). No
age-0+ juveniles were sampled in Dog River in 1994 (Table 1).

Tie mainstem migrant trap caught coho salmon smoits migrating in the spring and age-O+
juveniles migrating in the fall (Figure 16}. The East Fork migrant trap primarily caught
coho salmon smolts migrating 1n the spring (Figure 16). A total of 86 juvenile coho salmon
were sampled 1n the mainstem migrant trap and 81 juvenile coho salmon in the EFk migrant
trac. Juvenile ccho salmon were sampled 1n the mainstem migrant trap from 23 March through
26 October 1994. and in the £~k migrant trap from 2 April through 26 October 1994.

A mark and recapture program was implemented to estimate coho salmon smolt production in
the Hood River subbasin. Because nc marked juvenile coho saimon were recaptured at the
mainstem migrant trap. 1t was not possible to estimate juvenile migrants using the standard
metnodology. An estimate was developed for the number of coho salmon migrants greater than
or equal to 75 mm fork length based on the ratio of marked to unmarked chinook salmon
sampied from the same s>ze range. These criteria were used to approximate the number of
juvenile coho szimon passing tne mainstem migrant trap based on (1) the assumption that
trapping efficiency is the same for similarly sized chinook and coho salmon. and (2) less
thar 4% of the juvenile cono salmon sampled at the trap were estimated to be less than 75 mm

in fork length.

An estimated 3,129 juvenile coho salmon greater than or equal to 75 mm fork length
passed the mainstem migrant trap from 23 Marck through 26 October 1994 (Table 8). An
estimated 462 coho salmon were estimated to have migrated prior to 30 June: the remaining
2,667 migrated after 1 July (Table 8). The estimate for the mainstem migrant trap does not
include coho salmon migrants from Neal Creek. a major tributary draining into a side channel

opposite the mainstem migrant trap.

Size and Weight

Mean fork length. weight. and condition factor are summarized in Table 9 for juvenile
coho salmon sampled at the mainstem and East Fork migrant traps. Estimates are summarized
in Table 10 for juveniles sampied in the Middle Fork Hood River and in Lenz and Neal creeks.
A itergth frecuercy histogram s presented in Figure 17 for juvenile coho salmon sampled at

the mainstem and East Fork migrant traps.
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CUTTHROAT TROUT
Natural Production

Cuttnroat trout were recovered in eight of a totai 19 reaches of stream sampled 1n the
subbasin (Table I:; Figure 3:. No rainbow-steelheacd were found in four of the eight reaches
of stream. Robinhoo¢ and Bear creeks were the most productive cutthroat trout streams
sampled. based on tota® biomass (Tabie 1). Robinhcod Creek was the most productive
cJtthroat trout stream samp eZ in thasubbasin with an estimate cf biomass 72% higher thar

tne next highest estimate.

Few cuzthroat trout were captured 1n the mainstem migrant trap and no adult cutthroat
trout were captured in the Pcwerdale Dam trap (unpubiished data on 4/17/95 from Research and
Development Section. Oregon Department of Fish and Wildlife. The Dalles. Oregon). The low
number of cutthroat trout caught in the mainstem migrant trap. and the fact that no adult
migrants were caugnt in the Powerdale Dam trap. indicates the anadromous form of this

species may be at a depressed tevel :n the Hood River subbasin.

Size and Weight

Estimates of mean fork iength. weight. and cocnditicn factor are summarized for resident
cutthroat trout in Tables 1: and 12. Length x weight regressions for resident cutthroat

trout are presented in Figures 18 and 19.

BULL TROUT

It 1s currently believed that trne Hood River subbasin supports two populations of bull
trout. Both popuiations are located "n the Middle Fork Hood River drainage and are believed
to be descended from the same founding population. One population occurs above Clear Branch
Dam and the cther below the dam (Figures 1 and 20).

Clear Branch Dam provides storage for both irrigation and hydroelectric uses. Prior to
construction of Clear Branch Dan 1n 1968-69. there was unrestricted movement of bull trout
in Clear Branch. Clear Brarch Cam was constructed with no facilities for passing fish. and
as a consequence, acts as a total barrier to upstream migrants and as a barrier to
downstream migrants when the sniilway s closed. The spillway is primarily open only during
the sprirg. 1t 15 believed that the spillway effect-vely negotiates downstream migrants
past the dam. but no evaluation has been conducted to test this hypothesis (personal
communication on 4/10/95 with Jim Newton. Oregon Department of Fish and Wildlife,



Mid-Columbia District. The Jzlles. Oregon). The Mount Hood National Forest (MHNF) is
currently proceeding with plans fcr an adult migrant trap to be located at the base of Clear

Branch Dam.

In addizicn to Tacking facilities for fish passage. Clear Branch Dam is also believed to
have altered the temperature regime below the dam to the extent that available bull trout
spawning habitat has been restricted in both Clear Branch (below the dam) and the Middle
Fork Hood River (personal communication on 12/15/94 with Steve Pribyl. Oregon Department of
Fish and Wildlife. The Dalles. Oregon). This assumption is based on data that show
temperatures be’ow Clear Branch Dam. at RM 10.1 or the M-ddle Fork Hood River, remained
above 100 Celsius from early July through mid-October ir 1994 (unpublished data on 12/05/94
from Mount Hood National Forest. Parkdale, Oregon). McPhail and Murray (1979} report that
less than 20% of bull trou: eggs hatch at temperatures ranging from 8-10° Celsius. Water
temperatures after mid-October may be more conducive to the survival of eggs.

Bull trout were sampled above Clear Branch Dam in both Clear Branch and in Pinnacle
Creek (Figure 20). Surveys conducted in Clear Branch incicate that the population above the
dam may have an adfluvial life history pattern (i.e.. spawn in streams and rear in lakes).
Adulz bull trout have beer observed in Clear Branch from mid-June through mid-October
(Table 13). This would indicate that bull trout may be holding in Clear Branch for several
months prior to spawning. Bull trout generally spawn in late summer or early fall
(Pratt 1992). Redds that were believed to be constructed by bull trout were observed in
Clear Branch in mid- to late Septemper 1994 (unpublished data on 12/05/94 from Mount Hood
National Forest. Parkdale. Oregon). Snorkel surveys indicate bull trout are more abundant
above Clear 3ranch Dam tran below tie dam (Figures 21 and 22).

3411 trout were sampled in Pinnacle Creek while conducting fish distribution surveys for
the Hood River/Pelton lacder project. A total of eight bull trout were sampled on
1 September 1994. Mean fork length was estimated at 101.5 mm; fork length ranged from
90-129 mm. The CDFW's aquatic inventory crew sampled Pinnacle Creek three times in the
summer of 1990. but no bull trout were found (personal communication on 12/15/94 with Steve
Pribyl. Oregon Department of Fish and Wildlife. The Dalles. Oregon). Why no bull trout were
recovered in Pinnacle Creek prior to 1 September is unknown. It may be that adults in
Pinnacle Creek exhibit a 1ife history pattern similar to adults in Clear Branch or that a

passage problem ex:sts at a road culvert near the confluence with Laurence Lake.

Tae bull trout population below Clear Branch Dam is believed tc have either a fluvial
(i.e.. spawn in small streams and rear in larger streams) or resident life history pattern.

Limi<ed life history information 1s available for the populaticn below Clear Branch Dam. but



data indicates that some movement occurs within the subbasin and possibly outside of the
subbas n. Uniquelyma~ked bull trout have been observed at both the sampling area below
C:ear Branch Dam (Reach i)and at the Powerdale Dam trap {(Table 13 and 14). One bull trout
captured and tagged at the Fowerdale Dam trap on 6 June 1992 was observed by a snorkeller
near the base of Ciea~ Branch Dam on 22 August 1992. An adult captured on 1 June 1993 at
the Powerdale Dam trap was recaptured at the Powerdale Dam trap on 23 May 1994. Between the
date of first and second capture. the bull trout grew 5 cm (Table 14). Another tagged bul”
trout was recaptured on 2 May 1995 at RM 0.75 by a sport fisher (personal communication on
5.22/95 with Steve Pribyi. Mid-Columbia District. Oregon Department of Fish and Wildlife,
The Da’ies. Oregon). The buli trout measured 41 cm fork length when first captured at
Powerdate Dam on 26 June 1994. One other tagged bull trout was also recaptured in the
mainstem Columbia River by a sport fisner (memo dated 4/25/95 from Steve Pribyl,
M:d-Columbia District. Oregcn Department of Fish and Wildlife. The Dalles. Oregon). The
buil trout measured 37.5 cm fork length when first captured on 20 July 1994 at the Powerdale
Dam trap. The bull trout was recaptured on 24 April 1995 in the mainstem Columbia River
downstream frcm Drano Lake.

In add:tion to observat-ons in the primary sampling areas below Clear Branch Dam and at
the Powerdale Dam trap. bull :rout have been observed at other sites in the subbasin. One
bull trout measuring 253 mm fork length was captured ir. the mainstem migrant trap (see
METHODS . Juvenile Production). The fish was sampled on 14 June 1994. One other bull trou:
was sampled on 25 July 1994 in Compass Creek, a tributary to Coe Branch (Figure 20). The
bull trout measured 229 mmfork length. The buil trout found in Compass Creek may be
s grificant s nce the creek is lccated high in the sutbasin and has water temperatures that
may be suitabie for successful bull trout spawning. There are currently no identified
barriers that would block mcvement of bull trout from tne Middle Fork Hood River into
Compass Creek. One irrigation/hydroeiectric diversion in Coe Branch (RM 1.25) may. during

certain times of the year. create an obstacle to movement into Compass Creek.

ADULT SUMMER STEELHEAD

Migration Timing

Wi1d and subbasin hatchery (Foster/Skamania stock) surmer steelhead begin entering the
Powerdaie Dam trap in the last two weeks of March and a given run year encompasses two
calendar years for both components of the run (Tables 15 and 16). The median migration date
occurred during the last twc weeks of July for the wild run and from the last two weeks of
June to the first twoweeks of July for the subbasin hatchery run. Migration to the
Powerdaie Dam trap was ccmpleted by late Apri® tc exlyMay of the second calendar year for
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both the wild and sutbasin natcnery components of the run (Table 16)

Escapement and Survival

Estimates of summer steelhead escapements to the Powerdale Dam trap ranged from 237-483
wild. 1.133-1.682 subbasin hatchery. and 19-56 stray hatchery fish for the 1992-93 and
1993-94 run years (Table 17). The percentage of summer steelhead with predator scars ranged
from 42-43X (Appendix Table B-1:. The percentage of summer steelhead with net marks and
hook scars ranged from 11-15% and from 3-4%. respectively (Appendix Table B-1). All wild
and subbasin hatchery summer steethead returning to the Powerdale Dam trap are released

above Powerdale Dam.

Based on estimates of age structure at Powerdale Dam (see ADULT SUMMER STEELHEAD. Age
Composition. Size. and Sex Ratio). no complete brood year specific estimates of escapement
will be availabie for 2ither wild or subbasin hatchery components of the run until
compietion of the 1995-96 run year. Pre:iminary estimates of post-release survival from
smolt-to-adult return at the Powerdale Dam trap indicate that survival may be fairly low for
subbasin hatchery surmer steelhead (Table 18). Data indicates that the post-release
survival rate back to the Powerdaie Dam trap is probably averaging somewhere around 2% and.
when adjusted fcr fisheries below the dam (exploitaticn rate was assumed to be at
least 30%). will average somewhere around 3.1% back to the mouth of the Hood River.
Estimates of post-release surviva: ranged from 0.4-6.6% and averaged 3.6% back to the mouth
of the Deschutes River for the 1978-80 brood production releases of Deschutes stock hatchery
summer steelhead in the Deschutes River subbasin (Olsen et al.. undated). While estimates
of post-release survival back to the mouth of the Hood River are not much less than the
average estimate for the Deschutes River subbasin, the difference would probably be more
profound if estimated survival rates to the Descnutes River were adjusted to account for
mortality between the mouth of the hood and Descnrutes river subbasins. Post-release
survival back to the Deschutes River subbasin is subject to any mortality associated with
(1) mainstem Co umbia River fisheries located between the mouth of the Hood and Deschutes

rivers. arc (2) the negotiation of one additional dam (1.e., The Dalles Dam).

Low post-release survival 1s believed to be the result of a high stress-related
mortality that occurs sho~tly after smoits are released 1r the subbasin (see HATCHERY
PRODUCTION. Post-release Survival). It is anticipated that post-release survival rates can
be improved significantly by acciimating hatchery smolts for one to four weeks prior to
release 1n the subbasin. Acclimation facilities will be developed at selected sites in the
subbasin upon fu'l ‘mplementaticr 2 the dood River Production Program.



Age Composition. Size. and Sex Ratio

Wild summer steeihead migrate mainly as freshwater age-2 and age-3 smolts and return
mainly as Z-salt adults (Table 19). Subbasin hatchery smolts all migrated in the year of
release (1.e.. freshwater age-1) and returned mainly as 2-salt adults (Table 19). An
estimated 3.6% of the wild adults and 3.7-0.8% of the subbasin hatchery adults returned as
repeat spawners {Table 19). Only one repeat spawne~ was sampled in the 1993-94 run year
with more than one spawner check (Table 20).

Mean fork length of wild summer steelhead without a spawning check ranged from 53-57 cm
for I-salt adults. 64-70 cm for 2-salt adults. ang 79-88 cm for 3-salt adults and was 79 cm
for 4-sait adults (Tables 21 and 22). Mean fork length of subbasin hatchery summer
steelhead without a spawning cneck ranged from 53-55 cm for l-salt adults. 67-68 cm for
2-salt adults. 78-80 cm fcr 3-sz2it adults. and 7%-99 cm for 4-salt adults (Tables 21
and 22}.

Sex ratios varied among age categories and run year for both wild and subbasin hatchery
summer steelhead {Table 23) In general. 2-salt adults returned predominately as females
and 3-salt adults predominately as males (Table 23).

Spatial Distribution

Twenty-eight unmarked summer steelhead. randomly selected from throughout the 1994-95
run year. were tagged with radio transmitters. Five radio-tagged summer steelhead remained
in the mainster Hood River throughout the sampling period (Figures 23-32). A total of 19
summer steelhead moved into the WFk Hood River. one into the lower EFk Hood River. and three
tagged fish were never fourc. One summer steeihead. detected in the WFk Hood River. moved
into Lake Branch in early August. but was later detected in the upper WFk Hood River
(Figures 23-32). A77 radio-tagged summer steelhead were classified as wild based on scale

analysis.

ADULT WINTER STEELHEAD
Migration Timing

Winter steelhead begin entering the Powerdale Dam trap as early as the first two weeks
of December and a given run year may encompass two calendar years for both components of the
run (Table 24). The median migration date occurred in April for wild winter steelhead and
from early Februzry tc ear’y Marchfor subbasin nztchery winter steelhead. Migration to the

™y
[¢ 2]



Powerdaie Dam trap was completec. in the second calendar year. by early to late June for the
wild run and oy -ate April to early May for the subbasin hatchery run (Table 24). In all
three run years sampled. the wild run of winter steelhead migrated into the Hood River
subbasin later than the subbasir hatchery run. Differences in migration timing are
primarily attributed to the fact that hatchery broodstock was historically taken from the
Big Creek stock cf winter steethead. The Big Creek stock is typically classified as an
early-rur hatchery stock. Upon full implementation of *he HRPP, the hatchery program will
ccllect ratchery broodstcck from throughout the entire rur of wild adults entering the
Powerdale Dam trap. Progeny of these brood releases shou®d have a run timing more similar

tc the native run.

Escapement and Survival

Estimates of winter steeihead escapements to the Powerdale Dam trap ranged from 400-693
wild. 140-289 Big Creek stock hatchery. 7-14 mixed-stock hatchery. and 27-34 stray hatchery
fisk for the 1991-92 through 1993-94 run years {Table 25). The percentage of winter
steelhead witr predator scars ranged from 38-53% (Appendix Table 3-1). The percentage of
winter steelhead with either a net mark or hook scar ranged from 3-7% and from 2-4%,
respectively (Appendix Table B-1). No Hood River stock hatchery winter steelhead (1992
brood} were sampled during the 1993-94 run year. Hatchery adults returning from the 1992
brooc release would have been I-salt adults in the 1993-94 run year.

Based on estimates of age structure at Powerdale Dam (see ADULT WINTER STEELHEAD, Age
Composition. Size, and Sex Ratio). no complete brood year specific estimates of escapement
wiil be available for either wild or subbasin hatchery components of the run until
completicn of the 1994-9% run year. Preliminary estimates of post-release survival from
smoit-to-aduit return to the Powerdale Dam trap indicate that survival may be fairly low for
the Big Creek stock of hatchery winter steelhead (i.e.. around 1.5%: Table 26) when compared
with estimates of post-release survival for Deschutes stock hatchery summer steelhead
released in the Deschutes River subbasin (see ADULT SUMMER STEELHEAD. Escapement and
Survival).. Low post-release survival for the Big Creek stock is believed to be the result
of a high stress re:ated mortality that occurs shortly after smolts are released in the
subbasin (see HATCHERY PRODUCTION. Post-Release Survival). It is anticipated that
post-release survival rates can be improved significantly by acclimating hatchery smolts for
one to four weeks prior tc release in the subbasin. Acclimation facilities will be

developed at selected sites in the subbasin upon fuil implementation of the HRPP.

Prior to the 1991-92 run year. all wild and hatchery winter steelhead were passed above
Powerdale Dam. Begirning with the 1991-92 run year. all stray and Big Creek stock hatchery



winter steelhead. caught in the Powerdale Dam trap. were transported downriver an@ released
at the mouth of the hood River. This program was estabiished to prevent non-indigenous
stocks from spawning above Powerdaie Dam. in accordance with guidelines established in the
ODFW's Wi:d Fisr Pclicy. 2nd to increase harvest opportunities on returning hatchery adults.
Stray and 81g Creek stock hatchery fish are identified based on fin marks.

Adult Hood River stock hatchery winter steelhead returning from the 1993 brood release
are first expected tc return as l-salt adults in the 1994-95 run year. These are the first
returns of subbasin hatchery winter steelhead that will 22 passed above Powerdale Dam since
the current hatchery program was implemented in the winter of 1991. The number that are
passed above Powerdale Dam will be regulated in accordance with guidelines established in
the Wild Fish Policy. Passage abcve Powerdale Dam is prohibited under the current hatchery
program for adult returns from the 1992 brood release cf Hood River stock hatchery winter
steelhead. Hatchery broodstock for the 1992 brood release were collected frcm the early
segment of the run anc progeny a~e not censidered to be genetically similar to the wild
stock. Passage zbcve Powercale Dam is also prohibited uncer the current hatchery program
for adult returns from the 1991 brood release because progeny were from the wild x Big Creek
stock of hatchery winter steelhead (see HATCHERY PRODUCTION).

Age Composition, Size. and Sex Ratio

Most wi.d winter steelhead migrate as freshwater age-2 and age-3 smolts and return
mainly as 2- ard 3-salt adults {Table 27). Most subbasin hatchery fish migrated in the year
of release (freshwater age-1) and returned mostly as 2- and 3-s5alt adults with the exception
of the 1993-94 run year (Table 27). In the 1993-94 run year. a large percentage of subbasin
hatchery winter steelhead returned as age-212 adults. Repeat spawners comprised 3-7.9% of
the wild winter steelhead run and 2-3.8% of the subbasin hatchery winter steelhead run
sampled at the Powerdale Dam trap (Table 27). Few repeat spawners in the 1993-94 run year
nad more than one spawning check (Table 28).

Scale analysis init:ally mis-classified 52% of the age-2/2 hatchery adults in the
1993-94 run year as age-112 adults. However. because aii fish had an AD-LM mark
combination. they were later re-classified as age-2/2 adults. The AD-LM fin mark
cortination was usec to idertify the adult hatchery winter steelhead as returns from the
1990 brood reiease of 8ig Creek stock hatchery smolts ($2¢ HATCHERY PRODUCTION). Returns
were classified as age-2/2 adults rather than age-1/3 adults because mean fork length and
size range were typical of 2-salt adults and scale analysis had initially indicated that all
adults had a 2-salt ccean 13 fe history pattern. Adults were determined not to be stray
hatchery winter steelhead based c¢n fin mark allocation information available in the Pacific

(#%]



States Marine Fisheries Commission (PSMFC) database. There were no records in PSMFC's
database indicating that any AD-LM marked hatchery winter steelhead were released in the
Columbia River Basin from the 1988-92 broods (unpublished data on 07/26/94 from Pacific
States Marine isheries Cormission. Gladstone, Oregon).

why the number of Big Creek stock hatchery winter steelhead with a residual life history
pattern was higher in the 1993-94 run year than in previous run years is unknown. The fact
that Big Creek stock hatchery releases residualized in the Hood River subbasin may be moot
based on the fact that the hatchery program no longer utilizes Big Creek stock winter
steelhead for hatchery broodstock. The question of whether future hatchery releases will
also exhidit a simiiar residual life history pattern is unknown.

The current hatchery program collects broodstock entirely from the wild Hood River stock
and has discontinued the practice of grading out smaller juveniles prior to release.
Smaller fish were historically graded out of the production group so that the production
release would be more uniformly at a typical smolt size. Because the hatchery program will
not be grading out the smaller juveniles in the production group. it is anticipated that a
sign:ficant percentage of the hatchery production releases may residualize in the subbasin.
The 1992 brood release of hatchery winter steelhead smolts represents the first ungraded

hatchery production release into the Hood River subbasin.

The chance 1n hatchery practices is designed to increase size variation in the hatchery
production reiease (see HATCHERY PRODUCTION) with the intent that increased size variation
will result in increased genetic diversity in the hatchery product. The consequence of this
hatchery practice is that the smaller hatchery fish may not migrate as smolts. but will
remain in the subbasin to compete with indigenous populations of fish. This assumption
appears to be corroborated by the size distribution of hatchery winter steelhead smolts
migrating past the mainstem migran: trap (see METHODS. Juvenile Production). Prior to
14 May 1995. the mainstem migrant trap captured 14 wild rainbow-steelhead less than 160 mm
fork length wh-le capturing only one 1994 brood hatchery winter steelhead less than 160 mm
fork length (unpublished data on 4/19/95 from Oregon Department of Fish and Wildlife.
Mid-Columbia Cistrict. The Dalles. Oregon). Hatchery winter steelhead from the 1994 brood
were released cn 19-20 Apri! 1995 and ranged in size from 116-247 mm fork length
(unpublished data on 4/19/85 from Oregon Department of Fish and Wildlife, Mid-Columbia
District, The Dalles. Oregon). It is unknown how effective any residualized hatchery
juveniles will be at competing with wild fish or what percentage will actually survive
through the first winter (see HATCHERY PRODUCTION).

Mean fork length of wild adult winter steelhead without a spawning check ranged from



58 cm to 68 cm for Z-salt adults and 76 cm to 80 cm for 2-sali adults (Tables 29 and 30).
Mean fork iength for subbasin hatchery adult winter steeihead without a spawning check was

- cm for l-salt aduits and ranged from 62 cm to 73 ¢m for

~

Z2-sait adults. and 75 cm to 77 cm

-

for 3-sal: adults {Tabies 24 and 30).

Mean weight of wild acult winter steelhead without a spawning check ranged from 2.4 kg
tz 3.3 kg fcr 2-salt adults anc 4.5 kg to 5.4 kg for 3-salt adults (Table 31). Mean weigh:
c? age-1/2 hatchery adult winter steelhead from the 1991 brood reiease of wild x Big Creek

stock hatchery cross was 2.5 kg (Table 31).

Although sex ratio as a percentage of females varied markedly among age classes. wild
acult winter steelhead returned mostly as females (Table 32). Subbasin hatchery adult
winter steethead mainly returned as males in age category 1/2 and as females in age
categories 1/1 and 1/3 (Table 32). Both wild and subbasin hatchery repeat spawners returned

mainly as females.

Fecundity estimates for wild winter steelhead ranged from 1,930 to 6.480 eggs per female
for 2-salt adults and from 2.493 to 6.398 eggs per female for 3-salt adults (Table 33).

Spatial Distribution

Twenty-eight unmarked w-rter steelheacd. randomly selected from throughout the 1993-94
run year, were tagged with radic transmitters. Twelve radio-tagged winter steelhead
remained 1n the ma:nstem Hood River throughout the sampling period (Figures 33-36). A total
of nine winter steelhead moved into the EFk Hood River. four into the lower WFk Hood River.
one into the lower MFk Hood River, one into Nea! Creek. and ore tagged fish was never found.
Two winter steelhead. detected 1n the WFk Hood River. moved into Greenpoint Creek by 21
April. Both radio tags were later recovered in Greenpoint Creek during the summer. One of
the four radio-tagged winter steelhead detected in the lower WFk Hood River moved out of the
Wrk and was later detected in the EFk Hood River. All radio-tagged winter steelhead were

classified as wiid based on scale analysis.

One non-radio tagged winrter steelhead was observed by snorkellers on 9 June 1994 in
Ciear Branch approximately 10 feet above the mouth of Coe Branch (telephone communication on
12/08/94 with Chuty Ridgiey. Mount Hood National Forest. Parkdale. Oregon). Whether this
cbservation was an anoma:y is unknown. The adult winter steelhead was collected for
hatchery broodszock on & May 1994 and held through 27 May 1994 in Rogers Spring Creek when
it was released unspawned above Powerdale Dam. Rogers Spring Creek is located at RM 3.4 on

the MFk Hood River. The fact that it was held as hatchery broodstock for 16 days in the Mk



Hood River drainage could potentially have effected its homing ability. Its observed
location would indicate. however. that the entire MFK Hood River is accessible to adult

winter steelhead.

JACK AND ADULT SPRING CHINOOK SALMON
Migration Timing

Natural jackand adult spring chinook salmon begin entering the Powerdale Dam trap early
in May: subbasir hatchery jack and adult spring chinook salmon begin entering the trap late
in April (Table 34). Median date of migration occurred between the last two weeks of June
and the 1ast two weeks of Juiy for the natural run. and during the last two weeks of May for
the subbasin hatchery run. Both naturai and subbasin hatchery components of the run were
completed by late September to early October (Table 34).

Escapement and Survival

Estimates of escapement to the Powerdale Dam trap ranged from 34-44 natural. 261-461
Carscn stock hatchery. 3-5 Deschutes stock hatchery. and 1-10 stray hatchery spring chinook
salmen for the 1992-94 run years (Table 35). The percentage of spring chinook salmon with
predator scars ranged from 28-30% {Appendix Table B-i). The percentage of spring chinook
salmcr with either a net mark or hook scar ranged from 3-4X and from 1-3%. respectively

(Appendix Table B-1).

Numbers of stray hatchery spring chinook salmon increased markedly in 1994 primarily
because this was the first year in which one age category of spring chinook salmon could be
differentiated as a stray fish. Historically all adipose-marked and coded-wire tagged
(Ad-CWT; spring chinook salmon were assumed to be from Hood River releases uniess scale
analysis classified them as & stray marked wild fish. This assumption was made because
there was no way of identifying their origin without recovering the coded-wire tag. In
1994. Ad-CWT mini-jack spring cninook salmon were sampled at the Powerdale Dam trap. This
grout of fish could be identified as stray spring chinook salmon based on the fact that in
1994 no hatchery p~cduction releases were made in the Hood River subbasin. To identify
subbasin of origin. several of the Ad-CW7 mini -jack salmon were sampled to recover the
coded-wire tag. Most of the mini-jacks were from 1992 brood hatchery releases in the
Klickitat River subbasin (Table 36). One mini-jack salmon was from 1992 brood hatchery

releases made 1n Youngs River and Youngs Bay (Table 36).

Based on age structure at Powerdale Cam (see JACK AND ADULT SPRING CHINOOK SALMON. Age
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Composition. Size. and Sex Ratio}. no complete brood year specific estimates of escapement
w111 be available for the natural component of the run until completion of the 1996 run
vear. Compleze brood vear specific estimates of escapement are available for the 1989 brood

release of Carson stcck hatcnery soring chinook salmon.

Preliminary estimates of post-release survival from smolt-to-adult return to the
Powerdale Dam trap indicate that survivaimay be fairly low for subbasin hatchery production
(Table 37). Data indicates that the post-release survival rate back to the Powerdale Dam
trap is prcbably averaging scmewhere around .18% and. wnen adjusted for fisheries below tne
dam (exploitation rate was assumed to be at least 30%). will average somewhere around 0.26%
back to the mouth of tre Hoca River. Estimates of post-release survival ranged from 0.78%
to 2.39% and averaged :.63% back to the mouth of the Deschutes River for the 1979-83 brood
releases of slow incubated Feiton ladder releases of yearling Deschutes stock hatchery
spring chinook salmon 1n the Jeschutes River subbasin (Lindsay et al. 1989). Not only is
post-release su~vival back to the mouth of the Hood River markedly lower than in the
Deschutes River subbas:n. but the dif<erence would probably be more profound if estimated
survival rates tc the Deschutes River were adjusted to account for mortality between the
mouth of the Hood and Deschutes river subbasins. Post-release survival back to the
Deschutes River subbasin is sudject to any mortality associated with (1) mainstem Columbia
River fisheries ‘ocated between the mouth of the Hood and Deschutes rivers. and (2) the
negotiation of one additionai dam (i.e.. The Dalles Dam).

Low post-release survival is believed to be the result of a high stress-related
mortality that occurs srortly after smolts are released in the subbasin. It is anticipated
that post-release survival rates can be improved significantly by acclimating hatchery
smolts for one tc four weeks orior to release in the subbasin. Acclimation facilities will

be developed at selected sites in the subbasin upon full inplementatiion of the HRPP.
Age Composition. Size, and Sex Ratio

Scale analysis indicates that naturally produced spring chinook salmon primarily migrate
as subyearling smolts and return as four year old adults {Table 38). The subyearling smolt
1:¥2 history pattern apoears to be unique to the natural Hood River run, which was developed
from Carson stock hatchery production releases in the Hood River subbasin. This assessment
is based on the fact that nc known wi:d or naturally produced populations of spring chinook
salmon in Oregon subbasins. located above Bonneville Dam. exhibit this life history pattern.
Juvenile spring chinock salmen in the Jeschutes. John Day. Grande Ronde. and Imnaha river
subbasins predominately migrate as yearling smolts (Olsen et al. 1994). Because of this
unique life history pattern. it was iritially hypotnesized that scale analysis may have

(98]
12



mis-classified either stray hatchery spring chinook saimon or wild fall chinook salmon as
naturally produced spring run fish (Olsen et ai. 1994). Data collected in 1994 at the
mainstem migrant trap (see METHODS. Juvenile Production) indicates that our initial analysis
of adult scales may accurately depict the juvenile life history pattern for the naturally
produced population (see JUVENILE CHINOOK SALMON, Natural Production). The mainstem migrant
trap was cperatec from March through October to estimate numbers of downstream migrants and
the temporal distribution of migration. Although Juvenile chinook salmon were sampled
throughout the ertire sampling period, the greater percentage of the population passed the
migrant trap during the fa:i. Whether fall migrants were subyearling spring chinook salmon
smolts is unknown. but it uculc tend to corroborate the iuvenile life history pattern
identified from Jack and adult scale analysis.

shat mechanism might cause naturally produced spring chinook salmon to migrate as
subyearling smolts in the Hood River subbasin is urknowr. This unique life history pattern
could be the result of a combination of environmental ard biological factors. One proposed
hypothesis s that progeny of Carson stock spring chinook salmon may not be genetically
suited for either the physical or envirormental conditions that exist in the Hood River

subbasin.

The Carson stock of spring chinook salmon was originally developed from hatchery
broodstock collected at Bonneville Dam. The hatchery program was implemented at Carson
National Fish Hatchery (CNFH). which is located in the Wind River. Washington. Jack and
adult returns to CNFH have provided the basis for maintaining the hatchery program in the
Wind River subbasin (Howell et al. 1985). An analysis of scale samples collected from
naturaliy produced progeny of Carson stock spring chinook salmon in the Wind River show the
typical yearling smoit *ife history pattern (personal communication on 12/30/94 with Wolf
Dammers, Washington Department of Fish and Wildlife). While naturally produced progeny of
Carson stock spring chinook salmon in the Wind River subbzsin do not have a subyearling
smoit life history pattern. there 1s some question as tc how the Carson stock will adapt to
conditions in the Hood River subbasin. It was determiner! that the Hood and Wind river
subbasins were sufficiently dissimilar both geographica:ly and environmentally to warrant
replacing the Carson stock witr the Deschutes stock of spring chinook salmon. The decision
to use the Deschutes stock was primarily based on the geographic proximity between the Hood
and Deschutes river subbasins and the fact that the Deschutes stock has historically
performed well in the Ceschutes River subbasin.

How progeny of Deschutes stock hatchery spring ch:nook salmon will ultimately adapt to

the Hood River subbasin is unkrown. A subyearling smolt life history pattern might occur in

naturally produced progery of Deschutes stock hatchery spring chinook salmon. but it is not
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anticipated. Almost allwild Jack and adult spring chinook salmon in the Deschutes River
subbasin had a yearling smolt *ife history pattern (Lindsay et al. 1989). The fact that
natural juvenile spring chinook salmon currently appear to be exhibiting a subyearling smolt
life history pattern in the Hooc River subbasin potentially may be an artifact of using
Carson stock spring ¢hinook saimon as ratchery brocdstock rather than any environmental or
physical factors that are unique to the subbasin. Eliminating any potential genetic risks
asscciated with having used the Carson stock as hatchery broodstock could easily be achieved
by tiockirg several run years of naturally produced fish from passing above Powerdale Dam.
Impiementaticn of this program will effectively elimirate all Carson stock genes from the
natural population and would ensure that the sutbasin's natural population would be

preceminately the result of Deschutes stock hatchery production releases in the subbasin.

Mean fork length of natural adult spring chinook salmon that migrated as yearling smolts
ranged from 72 cm to 87 cm for age-4 adults and 79 cm to 88 cm for age-5 adults
(Tables 39-42). Mear fork lengtn for sutbasin hatchery produced jack and adult spring
crinook salmon ranged from 52 cmto 56 cm for age-3 adults. 74 cm to 83 cm for age-4 adults.
and 82 cm to 89 cm for age-5 adults (Tables 39-42).

Mear weicht of natural adult spring chinook salmon that migrated as yearling smolts was
4.9 kg for age-4 adults and 6.2 kg for age-5 adults {Table 43).Mean weight for subbasin
hatchery jack and adult spring chinook saimon was 1.6 kg for age-3 adults. 5.3 kg for age-4
adults. anc 6.7 kg for age-5 adults {(Table 43).

Sex ratio as a percertage of females varied widely for age-4 and age-5 adult spring
chinook salmon (Fable 44). Age-4 and older natural and hatchery adults returned mostly as
females (Table 44; .

Spatial Distribution

Twenty-seven unmarked adult spring chinook salmon. randomly selected from throughout the
1994 run year, were tagged with radio transmitters. Six radio-tagged spring chinook salmon
remained in the mainstem Hood River throughout the sampling period (Figures 37-44). A total
of 18 spring chinook salmon moved into the WFk Hood River. one into the lower EFk Hood
River. and two taggea fish were never found. Scale analysis identified three of the
radio-tagged spring chinook salmon as naturally produced adults and 23 as subbasin hatchery
produced acults. One unmarked spring chinook salmon hac a regenerated scale and could not
be identif-ed as either & natural cr hatcrery aduit. Two of the natural spring chinook
salmon moved into the wFk Hcocd River and the third into the EFk Hood River to approximately
RM 1.3.

N



JACK AND ADULT COHO SALMON
Higration Timing

In the 1992 run year. natural cohcsalmon entered the Powerdaie Dam trap in the first
two weeks of September (Table 45). No natural coho saimon were recovered in the 1993 run
year and on.y one natural coho salmon was recovered in 1994 (Table 45). The median date of
migration for natural ccho salmon occurred in the last two weeks of September and migration
was completed by early November in 1992 (Table 45). The early entry time of natural coho
salmon suggests returns may be progeny of hatchery strays. Oregon's coastal stocks of wild
cohosalmon. as well as those in the (lackamas River subbasin. do not enter fresh water
until about early to late October, and their peak migration does not occur until around
November through January (telephone communication on 11/18/93 with A. McGie, ODFW,
Corvallis. Oregon). No information 1s available to test this hypothesis because of the lack
of any information on tre temporal distribution of migration for the original wild run of

coho salmon in the Hood River subbasin.

Escapement

For the 1992-94 run years, estimates of coho salmon escapement ranged from 0-22 natural
and from 32-81 stray hatchery fish (Table 46).

Age composition, Size, and Sex Ratio

Allnatural coho salmon returned as adults (Table 47). Mean fork length was 58 cm for
naturall adult cohc salmon in the 1992 run year (1989 brood: Tables 48 and 49). Mean fork
length for stray hatchery jack and adult coho salmon ranged from38 cm to 39 cm and from
58 cm tto 64 cm. respectively. Mean weight for stray hatchery jack and adult coho salmon was
0.7 kg and 3.7 kg. respectively (Table 50). Sex ratio as a percentage of females was 64%
for ratural adult coho saimon irnthe 1992 run year (1989 brood: Table 51).

HATCHERY PRODUCTION
Production Releases

Numbers of hatchery steelread smolts released into the Hood River subbasin ranged from
70.928 to 99.973 summer steethead and from 4.595 tc 48.985 winter steelhead for the 1987-93
broods (Tgbles 52 and 53). There were 90.042 summerand 38.034 winter steelhead from the
1993 brood released into the Hood River subbasin in 1994. Numbers of hatchery spring
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chinook salmon smoits refeased into the Hood River subbasin ranged from 75.205 to 197.988
smolts for the 1986-91 broocs (Table 54). No spring chinook salmon smolts were released
into the Hood River subbasir in 1394. A malfunction 1. the chillers killed most of the
1992 brood hatchery spring chinook saimen production at Round Butte Hatchery (RBH). As a
consequence. Round Butze Hatchery could not meet botn its mitigation goal for the Deschutes
River and still implement the hatchery program for the Hood River subbasin. Hatchery spring
chinook salmon production programmed fcr the Hood River subbasin was. therefore. reallocated
to the Deschutes River suzbeésin. The spring chinook salmon hatchery production program in
the Hood Giver subbasin will be continued in 1995 with release of the 1993 brood.

A1 hatchery fish are released into the Hood River subbasin as full term smolts. Target
production goals for the current natchery pregram in the Hood River subbasin are 60.000
Foster stock summer steeihead. 30.000 Hood River stock winter steelhead. and 125.000
Deschutes stock spring chinook salmon snolts. Target production goals for both summer
steelhead and spring chinook salmon have typicaiiy been achieved or exceeded. Hatchery
summer and winter steelheac are reared at Oak Springs hatchery and hatchery spring chinook
salmon are reared at Bonneville Hatchery. Bonneville Hatchery will be used to rear hatchery
spring chinook salmon until Pelton ladder facilities are fully operational. All hatchery
spring chinook salmon destined for release in the Hood River subbasin will then be reared in
Pelton ladder prior to release in the Hood River subbasin. It is anticipated that
construction of the Pelton “adder faciiities will be completed prior to September 1995
(see ENGINEERING. Powerdale Dam).

The Hood River Production Program wili initially coliect hatchery spring chinook salmecn
broodstock from Deschutes stock hatchery Jacks and adults returning to Pelton trap. Pelton
trap is located at the base of Pelton re-reguiatirg dam (RM 100). on the Deschutes River.
and 1s operated by RBH. Round Butte Hatchery is a Portiand General Electric (PGE) funded
hatchery facility operated by the ODFW to mitigate for hydroelectric caused losses in the
Deschutes River subbasin. The hatchery®s first priority is to collect the hatchery
broodstock needed to achieve mitigation goals in the Deschutes River. Because the HRPP has
a lower priority. it may not always be possible to acnieve the hatchery production goal for
the Hood River subbasin. The ability tc achieve the HRPP's spring chinook salmon production
goal for the Hood River subtasin will primarily be dependent on the number of jack and adult
returns tc Peiton trap. The inability tc achieve the spring chinook salmon production goals

for both hatchery programs was a problem for both the 1991 and 1992 brood releases.

Returns to Pelton trap were insufficient in 1991 to achieve the hatchery production
goals for >oth the Hood and Deschutes river subbasins. For RBH to achieve its mitigation

goal for the Deschutes River subbasin. it was necessary to reallocate some of the 1991 brood
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release targeted for the Hood River subbasin to the Deschutes River subbasin. In 1992. jack
and adult returns to Peltor trap were sufficient to achieve hatchery production goals for
both subbasins unt:1 the mishap at RBH. Again, for the hatchery to fulfill mitigation
requirements for the 1992 brood release in tne Deschutes River subbasin, it was necessary to
reallocate all of the Hood River subbasin hatchery production to the Deschutes River

subbasin.

The ability to achieve the hatchery production goal in the Hood River subbasin will
remain uncertain as long as it is necessary to coliect hatchery broodstock entirely from the
Deschutes River subbasin. Upcn completion of the adult ccilection facility in the Hood
River subbasir. and fuil implementation of the HRPP. all hatchery broodstock will ultimately
be collected at the Powerdale Dam trap. Returns tc the Powerdale Dam trap should be

sufficient tc achieve the target production goal of the HRPP on an annual basis.

The current hatchery production goal for Hood River stock winter steelhead is 30,000
smoits. This goal was exceeded for the 1992 and 1993 brood releases. The hatchery program
fell far short cf tne target production goal for the 1991 brood release. The target
production goal for the 1991 brood release was missed because of a high pre-spawning
mortality rate attributed to poor water quality at the adult holding facility located in a
tributary to Neal Creek. The facility in Neal Creek was replaced with a facility located in
Rogers Spring Creek. a tributary to the Middie Fork of the Hood River. Pre-spawning
mortality has not been a problem at the new site.

The fertilization rate for wild winter steelhead used for hatchery broodstock was
markedly lower in 1994 than in previous years (i.e.. 1991-93). What may have caused the low
fertilization rate is unknown. The hatchery program is being reviewed and several
modifications in the methodology for coilecting and spawning winter steelheaa have been
discussed. The approach currently taken is to collect hatchery broodstock at random from
throughout the entire run. To ensure that the entire run is represented in the hatchery
broodstock. twice the necessary broodstock needed to meet the production goal is collected
at the Powerda’e Dam trap. When one fish is collected for hatchery broodstock. a second is
also collected as a bpackup. After the first fish is successfully spawned. the backup fish
is released above Powerdale Dam. If a low fertilization rate continues to be a chronic
probiem. it may be necessary tc¢c hold the second fish to supplement egg take from the first
fish. The second fish would be spawned if the fertilization rate for the first fish does
not achieve a prede¥ined level. This approach will ensure that both the hatchery production
goal. and the objective cf representing the entire run in the hatchery broodstock. are
achieved.



Post-Release  Survival

A juvenile migrant trap was operated *n the mainstem Hood River (RM 4.5) to estimate
numbers of downszream migrant hatchery smolts leaving the Hood River subbasin. An estimated
38,262 surmer and i2.20%1 winter steelheac smoits passec the mainstem migrant trap during the
sampling period (Tabie 553. Estimates represent 42.5% and 32.1% of the total hatchery
summer and winter steelhead procuction releases. respectively. The disposition of hatchery
procuction that ¢id rot migrate past the mainstem migrant trap is unclear. There is
evicence to indicate that at least some of the hatchery steelhead production may remain
(i.e..residuaiize; :n the subbasin for ar additional year prior to migration as smolts.
Residuziized hatchery juveriles were caught in the migrant traps (one known hatchery summer
steelhead 1n tnhe West Fork migrant trap). and hatchery juvenile summer and winter steelhead
were caught at verious sites in the subbasin (see JUVENILE RAINBOW-STEELHEAD. Natural
Production:. The atest recovery was a hatchery juvenile surmer steelhead sampled on
22 September 1994 -r Lake Branch. a tributary to the West Fork Hood River.

Life history patterns identified on adult hatchery steelhead scales indicate that
juvenile hatchery steelhead that do not successfully migrate ir the year of release likely
either (1) die shortly after release as smolts due to stress related mortality: (2) remain
in the subbzsir to compete with incigenous populaticns through the fall but fail to survive
through the winter: or (3) residualize and remain as a resident fish in the subbasin. This
assumption is based on the fact that no adult hatchery summer steelhead. and a highly
variable percentage ¥ adult hatchery winter steelhead. have been observed with a freshwater
age-2 life history pattern. In the case ¢f hatcherv winter steelhead. it appears that
overwinter survivai may be one of the primary 1:miting factors that determine the number of

residualized hatchery juveniles that survive to migrate as smolts.

An estimate of the number of hatchery steelhead that remain to compete with indigenous
oopuiations of fish cannot be determined at this time. Numbers are believed to be low based
on a qualitative assessment of the health of downstream migrant hatchery steelhead smolts
sampled at each of the migrant traps. A small percentage of the hatchery juvenile summer
steelhead were cbserved with deformed cpercles, whichwould indicate they were probably not
what would typically be considered a hea‘thy smolt. It also appeared that both the summer
and winter steethead hatchery smc’ts were more susceptibie to stress associated with
trappirg and handling than here the wild steelhead smolts. Hatchery steelhead were
periodically found dead in the migrant trap and several died shortly after being counted and
1ive-boxed. Few wild juvenile steelhead were found dead in the migrant trap and sampling
mortality was also low. Th™s weuid indicate that hatchery juveniles may be at or near their
level of tolerance for stress and that any additional stress significantly increased the



probability of mortality. Based on these observations. it uould appear that post-release
survival for the hatchery production releases may be fairly low.

While the extent tc which hatchery steelhead may be competing with indigenous
populations of 7ish is unknown, it is likely that the problem may only be exacerbated by
proposed hatchery guidelines. The hatchery steelhead program has historically graded out
the smaller juveni‘es from the production group so that only smolt-sized juveniles are
released into the subbas:n. Guidelines established for the HRPP currently propose
discontinuing this practice and replacing it with a program for releasing all of the
hatchery steelhead production into the subbasin (see HATCHERY PROOUCTION. Size and Weight).
Release of pre-smolt-sized steelhead will likely increase the potential that some hatchery
juveniles will remain in the subbasin to compete with indigenous populations of fish.
Future hatchery guidelines will need to be established to minimize any potential impact.
Potential scenarios include the following proposed actions: (1) the volitional release of
smolts from acclimation facilities and the removal of non-migrants. (2) the volitional
release of smolts from acclimation faciiities and the rearing of non-migrants an additional
year prior to release as two year old smolts. and (3) the volitional release of smolts from

acclimation facilities and the release of non-migrants in the lower mainstem Hood River.

Size and Weight

Mean length. weight. and condition factor were estimated for small-. medium-. and
large-sized groups of Hood River stock hatchery winter steelhead reared at Oak Springs
Hatchery. The small-sized group of fish were all progeny of the last hatchery production
spawning or 9 June 1993. Juveniies in the small-sized group were reared in a small circular
pond at Oak Sprirgs Hatchery (OSH). The rest of the hatchery production was graded into
medium- and large-sized groups prior to tagging in late October. Each size group was reared
in a separate raceway at OSH. Hatchery winter steelhead production was segregated into
medium- and large-sized groups to facilitate coded-wire tagging and to provide hatchery
personnel the ability to implement a modified feeding scheduie targeting the smaller sized
juveniles in the production group. The modified feeding schedule was designed to accelerate
the growth of smaller juveniles so that the ungraded production group would be more
uniformiy smolt-sized upon release in the subbasin.

Mean fork length ranged from 184-200 mm for the three size groups (Table 56). The high
degree of variation in size. both within and among groups. is in part an artifact of the
time of spawning. Broodstock is currently collected from throughout the run and juveniles
from later spawned fish have a progressively shorter period of growth prior to ponding. In
part=cular. the small group of fish were progeny of hatchery broodstock spawned late in the



year. The fact that mean fork length was even closely similar between each size group was
primarily due tc adjustments made in feeding schedules and time of release. Small- and
medium-sized groups were both piaced on an increased feeding schedule. The small-sized

group was also nct released until late June to get tre juveriles closer to a more typical
smolt size.

Mean weight ranged from 69.5 gm to 91.1 gm and mean condition factor from 1.06 to 1.15.
Mean corcition factor for hatchery steelhead product-on was consistently igher than for
downstream migrant freshwater age-1 through age-3 wiic rainbow-steelhead sampled at the
mainstem migrant trap (see JUVENILE RAINBOW-STEELHEAD. Size and Weight). Estimates of mean
condition factor for freshwater age-1 through age-3 wild rainbow-steelhead ranged from
0.96 to 1.02 {Fabie 7). Length x weight reg-essions for each size group of hatchery winter

steelhead are presented in Figure 45.

ENGINEERING

Power-dale Dam

The final design for the proposed Powerdale Dam fish facilities are 90% complete.
Copies cf the engineering drawings were provided for review to representatives from BPA (Jay
Marcotte and Jerry Bauer). the Corfederated Tribes of the Warm Springs Reservation {Jim
Griggs and Patty O'Toole). National Marine Fisheries Service (Steve Rainey). Pacificorp
(Mark Sturtevart;, and the JDFW. Drawings included an itemized list of design changes that
were made after the 60% drawings were distributed for review. An itemized list of proposed
project design changes were deveioped during iritial review of the current drawings. These

design changes have not beer incorporated into the current drawings.

Work 1is progressing on the preparation of project bid documents. It is anticipated that
if the current schedule is met. construction of the Powerdale Dam fish facilities will begin
in September 1995. Any delay :r the acguisiticn of an easement fcr an access road could
impact the current construction schedule for tre fish facility.

Access Road

The proposed access road to the site of the proposed Powerdale Dam fish facility is 1n



the final design stage. The proposed road alignment between Highway 35 and the edge of the
Hocd River canyon was modifiec during initial layout at the request of the affected
landowner. The realignment was designed to minimize potential impacts to the adjacent
orchard. The new route for the access road will skirt the outer fringe of the orchard
rather than pass through the middle of the orchard. The next step in the development of the
access road will be to receive final concurrence from affected landowners and proceed with
acquiring an easement fcr the access road. It is anticipated that if the current schedule
is met. road construction will begin in June 1995. Any delay in the acquisition of the road
easement cou'd have a ripple effect that would impact the proposed schedule for construction

of both the access road and the Powerdale Dam fish facility.

Pel ton Ladder

The Pelton ladder component cf the Hood River/Pelton ladder preject provides for the
construction of additional rearing facilities in Pelton ladder. The Pelton ladder project
provides funding to construct three new cells for finish rearing hatchery spring chinook
salmon in Pelton ladder prior to release as smolts in the Food River subbasin. The new
cells would be located above three existing cells that are used to finish rear hatchery
spring chinook salmon prior tc release as smolts in the Deschutes River subbasin. During
the initial stages of the HRPP. hatchery spring chinook salmon reared in the upper new cell
would be used for evaluating any impact the new hatchery facilities have on the existing
hatchery program in Pelton ladger. The lower two new cells would be used to begin
implementing the HRPP. Experimental groups would be released from the upper cell for three
to five years after which time the upper cell would then be used to rear hatchery spring
chinook salmon for release in the Hood River subbasin. During the evaluation phase of the
Pelton ladder project. approximately 125.000 hatchery spring chinook salmon would be reared
in the lower two cells and 93.030 hatchery spring chinook salmon would be reared in the
upper cell. upon full implementation of the HRPP. the three new cells would be used to rear
approximately 250.00C hatchery spring chinook salmon for release as smolts in the Hood River

subbasin.
Modificaticns to Pelton ladder are near completion with the primary exception of each

cell"s rotary screens. which are scheduled to be fabricated and installed in Pelton ladder

in F¥Y 95. The only other minor modification required is tne installation of bird screens.
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The purchase anc installaticn of emergency pumps in Pelton ladder is currently under

negotiation: it s unknown whether trey will be installed in FY 95.

Hatchery brcodstock was collected at Peltor trap from the 1994 run of spring chinook
salmon in anticipation that the new production facilities in Pelton ladder would be fully
functionalin FY 95. The Hcod River Production Program proposes utilizing one of the newly
constructed cel’s to rear ar experimental stucy group fcr release in the Deschutes River
subbasin. The study group hill be used to evaluate how size at time of release affects
post-release survival. Comparisons will be made against post-release survival rates for
juvenile hatchery fish reared 1n the lower three cells of Pelton ladder. The lower three
cells are used to rear hatchery spring chinook salmon production destined for release in tie
Deschutes R-ver subbasin. The experimental study group of hatchery spring chinook salmon
w11 iritiaily be reared at Round Butte Hatchery and transferred tc Pelton ladder in
November 1985 if modificaticns to the ladder are ccmpletec on time. It is anticipated. that
wnen transferred from Round Butte Hatchery to Pelten ladder. the experimental study group
w111 be comprised of approximately 93.000 juvenile hatchery spring chinook salmon at a size
¢® 12 fish to the pound. Hatchery production in the lower three cells will be released at a

s ze of eight fish to the pound.

HABITAT

Surveys

Habitat surveys were conducted on selected reaches of stream in the Hood River subbasin
(=igure 46). Surveys were primarily conducted on private lands. but included approximately
7.5 miles of upper Lake Branch. which is located on lands managed by the Mount Hood National
Forest (MHNF: Figures 2 and 46). Oniy those reaches of stream potentially accessible to
anadromous salmonids were surveyed in FY 94. Habitat surveys conducted in FY 94 were
designed to provice quantitative informatiorn on the condition of stream habitat on private
lands. All anadronous salmonid bearing streams located on national forest lands were

previcusly surveyed by the MHNF. Data collected on both public and private lands will be

summarized tn FY 95.

Habitat stream inventory data will be used to evaluate the relative condition of



anadromous salmonic habitat in the Hood River subbasin. Data will be summarized in
conjunction with tre natural production data (see JUVENILE RAINBOW-STEELHEAD. Natural
Production: JUVENILE CHINOOK SALMON. Natural Production: CUTTHROAT TROUT, Natural
Production) to estimate carryirg capacity for the Hood River subbasin. Subbasin carrying
capacity wiil be estimated in FY 95 using either the Northwest Power Planning Council®s

Tributary Parameters Model or some other similar computer model.

Instream Water Rights

The Oregon water Resources Department (OwRD) holds an instream water right on the East
Fork Hood River in trust for the people of Oregon. This instream water right was granted
for the purpose of supporting aquatic life and minimizing pollution. The instream water
right measurement point is siightly upstream of the confluence of the East and Middle forks
of the Hood River and estab’ishes a minimum flow for specific time periods of the year

(Table 57).

Nc permanent gaging station exists at the site of the instream water right measuring
point to determine if the instream water right is being met. Observations made in past
years indicated that the instream water right was probably not being met during certain
times of the year. A gaging station was installed in 1992 by the OWRD and jointly monitored
by both the OARD and the ODFw on a periodic schedule from 1992 through 1994. Data collected
to date indicates that the instream water right 1S not being met at least during periods
when *the gaging station was monitored (Figure 47). Full benefits associated with the HRPP

may not be completely realized unless the instream water right is met.

GENETICS

Resident and anadromous salmonids were sampled at selected sites in the Hood River
subbasin (Table 58) to collect tissue. organ. and fin samples for electrophoretic and mtDNA
analysis. F*nal sampies needed fcr genetic analysis will be collected in FY 95. Samples
will be analyzed in FY ¢5 and -Y 9€. Informaticn wi’l be used to characterize and identify

populations of ~ainbow-steelhead and cutthroat trout in the Hood River subbasin.



SUMMARY

This reportsummarizes the life history and production data collected in the Hood River
subbasin througn FY94.  Included isa summary of jack and adult life history data collected
at the Powerdale Dam trap or three comp ete run years of winter steelhead. spring chinook
salmon, and coho salmon and on two comp ete run years of summer steelhead. Also included
are summaries of the spatia: distribution of radio-tagged adult summerand winter steelhead
and spring chinook salmon ard the ‘tife history and production data on rearing populations of
resident and anadromous salmonids. The data will be usecas baseline information for
(1) evaluating the HRFP. {2) evaluating the HRPP's impact on indigenous populations of
resident and anadromous salmonids. and (3) preparing an EIS. Baseline information on
indigenous populations of resident and anadromous salmonids will continue to be collected

for several years prior to full implementation of the Hood River Production Program.
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Table 1. Estimates of surface area (mé/100 m), density (fish/1000 m). and blanass (grams/100m2) for both salmonids® and non-salmonids? sampled at selected sites in the Hood

River subbasin, 1994. (Estimates for hatchery produced steelhead are in parentheses. Sampling dates, reach lengths. and removal numbers for each pass are presented in Appendix
Tables A-1 and A-2 for rb-st and cutthroat trout.)

IS - 3S-qY dnruaanyg

Location, F15h/1000 w? Grans/100 o”
sampling River - Brook Brook
area mile m2/100 m ChSp <B5mm >=85mm  <B85mm >=85wm Coho trout  cot Total ChSp Rb-St Ct Coho trout Cot Total
Mainstem,
Neal Cr 0.2 679.6 . -- -- -- .- -- — — — - - .- _ . -- .-
Neal Cr 1.5 507.0 0 20 68(9) 0 0 85 0 2456 2,629 0 246(124) 0 90 0 709 1.045
Neal Cr 5.0 493.1 0 297 122(7) 0 3 0 0 544 966 0 285(--) 1 4 0 0 253 552
Lent Cr 0.5 252.2 0 0 7 0 0 1 0 0 14 0 23 0 10 0 0 33
West Fork.
Greenpoint Cr 1.0 972.6 0 346 285 0 0 0 0 207 838 0 745 0 0 0 201 946
Lake Branch 0.2 1.294.7 0 397 142(1) 0 0 0 0 1237 1.1717 0 429(14) 0 0 0 829 1.258
Lake8ranch 4.0 1.200.3 0 b 100 0 0 0 0 861 984 0 352 0 0 0 703 1,055
Lake Branch 7.0 702.7 0 31 38 0 0 0 21 892 982 0 87 0 0 31 389 507
Red HIVY Cr 1.0 341.6 0 ad 73 0 0 0 0 0 107 0 260 0 0 0 0 260
McGee Cr 0.5 720.7 0 50 80 0 0 0 0 62 192 0 157 0 0 0 49 206
Elk Cr 05 600.3 15 46 58 0 0 0 0 135 254 8 204 0 0 0 96 308
Middle Fork.
MFk HOR 1.8 044.0 — .- -- - - - .- -- . .. .- .- - x —
MFk HOR 4.5 992.9 0 45 22 0 0 0 0 64 131 0 79 0 0 0 35 114
MFk HOR 9.5 795.0 — - .- -- I -- - — -- -- - -- - I
Tony Creek 0.7 551.7 -- -- -- - -- -- - — - - - .- - .- -- .-
Tony Creek 1.0 595.9 0 17 53 40 84 0 0 199 401 0 113 161 0 0 117 391
Bear Cr€ 0.6 645.4 0 0 0 55 224 0 0 0 279 0 0 372 0 0 0 372
East Fork.
EFk HOR 0.5 1.337.1 1€ 80 89(4) 9 1 1 0 188 369 18 338(46) 6 1 0 125 471
£Fk HORY 55 707.1 0 198 45(5) 0 0 0 0 509 752 0 179(24) 0 0 0 414 593
EFk HOR 59 1,475.0 -- _ -- — I -- - - _ _ p -- _ p --
EFk HOR 20.2 887.0 0 0 2 0 4 0 0 2 8 0 11 14 0 0 3 28
Dog RiverC 0.7 1.106.4 0 0 0 30 45 0 0 98 173 0 0 119 0 0 59 178
Ty Jane Cr 0.1 420.5 0 0 0 40 111 0 16 404 571 0 0 167 0 2 279 440
Robinhood Cr 1.0 327.9 0 0 0 152 239 0 0 457 848 0 0 640 0 0 231 871
a  ChSp = spring chinook. Rb-St . rainbow-steelhead. Cot = Cottld. Ct = cutthroat trout.
b Population estimates for the lower size category were determined by subtracting the estimate for the larger size category from the estimated total population.
¢ Population estimates for each size category of cutthroat trout were determined by multiplying the estimated total population by the ratio of each size category in the random
length sample.
: Estimates of density and biomass for hatchery produced steelhead are based on total count. No population estimates were made for hatchery steelhead.

May be a coho salmon mis-classified as a spring chinook salmon. This assumption 1s based on the fact that no juvenile spring chinook salmon Were ever sampled in the East Fork
migrant trap.



Table 2. Estimated number of downstream migrant rainbow-steelhead in the mainstem Rood River. by age category.
(Estimate is for the period 23 March through 31 July 1994. Percent of total migrants is in parentheses.)

Estimated number Estimated nuwer bv ace category
Location of migrants 95% C.I. Age 0 Age 1 Age 2 Age 3
Mainstem (RM 4.5) 9.944 4.539 - 15.350 251(2.5) 2.340(23.5) 6.392 (64.3) 961 (9.7)

8  Estimates do not include juvenile steelhead migrants from Meal Creek. a major mainstem Rood River tributary

draining into a side channel opposite the mainstem migrant trap.

Table 3. Estimated number of steelhead smolts migrating from the Rood River subbasin. by age category.
(Estimate is for the period 23 March through 31 July 1994. Percent of total migrants is in parentheses.)

Estimated number Freshwater gge
Location ofsnolts Age 1 Age 2 Age 3
mainstem (RM 4.5)2 7.345 1.170(15.9) 5.214(71.0) 961 (13.1)

9 Estimates do not include juvenile steelhead migrants from Real Creek. a major mainstem Rood River

tributary draining into a side channel opposite the mainstem migrant trap.

Table 4. Freshwater age structure (percent) of wild adult summer and winter steelhead sampled at the
Powerdale Dan trap by race and run year. (Estimates do not include repeat Spawners.)}

Race. Freshwater age
run year N Age 1 Age 2 Age 3 Age 4
Sumner.
1992-93 466 1.1 80.9 17.8 0.2
1993-94 228 1.3 73.7 25.0 0
Winter.
1991-92 642 1.1 78.7 20.1 0.2
1992-93 375 2.1 88.0 9.9 0
1993-94 387 2.1 92.5 5.4 0
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Table 5. Estimates of mean fork length (mm) and weight (gms) for rainbow-steelhead sampled at selected sites in the thod
River subbasin, 1994. (Sampling dates are in Appendix Table A-1.)

Location.
sampling River Fork length (mm) Meight (gms)
area mile N Mean Range 952 C.1. N Mean Range 953 C.1.
Mainstem.
Neal Cr 1.5 27 126.6 67-203 +16.0 27 28.2 3.7- 86.7 + 9.3
Neal Cr 5.0 105 74.3 42-165 +£6.0 104 7.1 0.8- 47.8 + 18
Lenz Cr 0.5 1 144 144 — 1 327 327 -
West Fork,
Greenpoint Cr 1.0 212 97.6 44-215 4.4 212 13.6 1.1-101.7 2.1
Lake Branch 0.2 254 80.3 46-242 234 253 8.0 0.8-173.1 20
Lake Branch 4.0 57 140.2 70-285 +10.6 55 31.4 3.0-118.2 6.1
Lake Branch 7.0 18 88.9 38-209 222.5 18 13.8 0.5- 96.0 ill.4
Red Hill Cr 1.0 15 124.4 81-205 61.3 15 29.2 5.7-109.4 i16.3
McGee Cr 0.5 48 90.9 51-197 +8.9 48 11.9 1.7-93.1 * 4.6
Elk Cr 0.5 27 85.4 35-228 220.5 27 15.8 0.3-131.9 $11.5
MiddieFork.
MFk HDR 4.5 25 92.4 58-176 %15.5 25 13.7 2.0- 60.2 6.4
Tony Creek 1.0 19 98.7 41-148 +19.0 19 14.7 1.0-37.6 * 6.3
East Fork.
EFk HDR 0.5 97 102.8 45-200 * 8.6 97 19.3 1.3- 86.7 * 45
EFk HOR 5.5 72 78.4 52-162 + 6.7 71 7.0 1.1- 381 22
EFk HOR 20.2 1 167 167 -- 1 53.2 53.2 -
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Table 6. Estimates of mean condition factor for rainbow-steelhead sampled at
selected sites in the Hood River subbasin, 1994. (Sampling dates are in
Appendix Table A-1.)

Location.
sampling River Condition factord
area mile N Mean Range 952 C.1.
mainstem.
Neal Cr 1.5 27 1.09 0.96-1.24 + 0.03
Neal Cr 5.0 104 1.14 0.83-2.32 + 0.04
Lenz Cr 0.5 1 1.10 1.10 -
West Fork.
Greenpoint Cr 1.0 212 1.09 0.70-1.92 + 0.01
Lake Branch 0.2 253 1.05 0.61-1.69 + 0.01
Lake Branch 4.0 55 1.06 0.74-1.57 + 0.03
Lake Branch 7.0 18 1.01 0.77-1.25 + 0.06
Red Hill Cr 1.0 15 1.14 0.98-1.27 £ 0.05
McGee Cr 0.5 48 1.14 0.97-1.42 + 0.03
Elk Cr 0.5 27 1.06 0.51-2.08 + 0.10
Middle Fork.
MFk HDR 4.5 25 1.19 0.96-1.59 + 0.06
Tony Creek 1.0 19 1.06 0.83-1.45 + 0.07
East Fork.
EFk HOR 0.5 97 1.16 0.75-1.65 * 0.02
EFk HDR 55 71 1.04 0.48-1.45 + 0.04
EFk HOR 20.2 1 1.14 1.14 -

3 condition factor was estimated as (weight(gws)/ler\gth(crl)3)*100.
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Table 7. Estimates of mean fork length (mm), weight (gm). and condition factor
(CF) for downstream migrant rainbow-steelhead, by age category and for the sample
mean. Estimates are for rainbow-steelhead sampled fran 23 March through 31 July
1994 at the mainstem migrant trap.)

Statistic.
age N Mean Range 95% C.1
Fork
length (mm),
Age 0 6 78.3 67 - 107 + 156
Age 1 56 165.4 120 - 200 + 4.3
Age 2 153 180.3 129 - 221 + 24
Age 3 23 196.0 168 - 214 + 51
Total? 420 176.3 67 - 221 + 20
Weight (gms).
Age 0 6 6.0 3.2 - 131 + 38
Age 1 44 43.8 21.1 - 69.8 + 33
Age 2 114 60.4 26.1 - 91.8 * 26
Age 3 17 76.9 46.7 - 100.9 + 79
Total? 283 56.3 3.2 - 100.9 £ 2.1
cF.b
Age 0 6 1.17 1.06 - 1.42 % 0.14
Age 1 44 0.96 0.75 - 1.22 £ 0.03
Age 2 114 1.02 0.83 - 1.46 * 0.02
Age 3 17 1.00 0.82 - 1.27 + 0.06
Totald 283 1.01 0.75 - 1.46 +0.01

3 Includes juvenile migrants in which age was unknown.

b condition factor was estimated as (Height(gms)/1ength(cm)3)*100.
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Table 8. Estimated nurbers of downstream migrant juvenile coho salmon passing a migrant trap inthe
mainstem hood River (RM 4.3). (Estimate is for juveniles greater than or equal to 75 mm fork length
migrating past tie migrant trap during the period 23 March through 26 October 1994)

Number Estimated number Percent

period capt ured cf mgrants? recapzures?
23/23-06/32 43 462 9.3%
07/C2-10/25 40 2.657 1.5:

a Estimates are based on the ratio of marked to unmarked chinook salmon sampled fran the same size

ranae at the mainstem migrant t~ap (see JUVNILE COHO SALMON Natural Production).

E The percent recapture rate was estimated from the marked to unmarked ratio of juvenile chinook
greater than or equal to 75 mm fork length sample at the mainstem migrant trap during the
specifieC time pericd.

Table 9. Estimates of mean fork length (mm). weight (gm). and condition

facter (CF) for gownstrean n-grant juvenile coho salmor sampled at migrant traps
focatac 1n the mainstem (RM 4.5) and East Fork (RM 1.0) of the Hood River.
(Estimates are fcr migrants sampied during the period 23 "larch through 26 October
1954.)

Statistic.
lzcation N Maan Range 958 C.1

Fork length (mm).

mainstem 65 106.5 48 - 158 + 4.42

East Fork 61 120.4 54 - 187 =556
wneight {(g).

mainstem 8C 15.7 4.6 - 41 +1.72

East Fork 8C 20.6 1.6 - 38.0 + 2.03
¢cr.é

mainstam 80 1.1€ 354 -1.4¢ +0.03

East Fork 80 1.09 346 - 1.34 + 0.01

@ condition “actor was estimatec as (weight{ams)’/iength(cm)>)*100
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Table 10. £stimates cf mean fork length {mm). weight (gn}. and ccndition factor (CF) for juvenile coho
sglron sawmlac at seiectec sites 1nthe Hocd River subbasin, 1994.

Statistic. Sampling
Tocaticn River mile date N Mean Range 95% C.I

Fork lengzn {mm;.

Lenz Creex 0. 39/02/%4 105 106

5 1 + -

Neal Creex 1.5 09/26/%4 25 97.1 8s - 111 + 281

MFk Hood River 0.5 09/08/94 | ¢7 97 + -
Weignt {g).

Lenz Creec 0.5 36/02/94 1 14.3 14.3 + --

Neal Cree< 1.5 09/26/54 25 105 6.5 - 5.9 + 1.09

Mk Hood River 0.5 09/08/64 1 9.8 9.8 + --
¢r .8

Lenz Creec 0.5 09/02/94 | 120 1.20 + -

heal Creec 1.8 035/26/94 25 i.13 0.95 - 1.25 + 0.03

M7k hocd River 0.5 $3/08/94 1 1.07 1.07 + -

3 Condizicn factor was estimatec as (weignt(gns)/]ength(cn)s)*loo
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Table i1 Estimates of wan fork lengzh {mm) anc weight (gns) fo~ cutthrcat troutsampied at selectedsitesin the Hood
River subtasin. (Samplirg dates are :n Appencix Table A-2.)

Location,
sampling River Tork “enctn (ml) weich: (gms’
area miie N Mean Range 951 C.1. N Mean Range 952 C.I.
Mainstem.
Nea® C- 5.0 1 155 165 — 1 47.2 47.2 --
M-ddle Ferk.
Tony Creex 10 24 7.8 48-178 +15.2 24 10.7 1.3-53.8 6.6
Gear Creex :.C 75 134.1 £6-250 + 6.1 74 13.3 2.4-73.1 +2.8
£ast Fork.
EFk HDR 0.5 s 84.0 68-114 . 4 7.2 3.7-15.3 --
EFk HDR 20.2 2 152.5 134-171 _ 2 35.0 26.7-45.2 --
Dog River 0.7 30 121.€ 42-203 +12.9 30 15.9 0.9-90.9 +6.9
T-1'y Jane Cr 0.1 25 131.3 44-165 +10.7 25 12.2 1.1-42.6 +4.0
Robinhood Cr 1.0 54 104.2 39-200 +12.2 54 16.6 0.4-85.C 5.8
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Taole 12. Estimates of mean condition factar for cutthroat trout sampled at
se’ected sites n the Hooc River subbasir. (Sampliing dates are in Appendix
Tedle A-2.;

Loceticr,

sampling River Conditior factord

are2 nite N Mean Range 9% C.1.
Mainstam,

Neal Cr 5.0 1 1.05 1.05 _
Midcie Fork.

Tcny Creek 1.0 24 1.08 0.87-1.28 + 0.05

3ear Creek 0.€ 74 1.00 0.55-1.42 = 0.03
East Fork.

Fe 4R 0.5 4 1.09 1.03-1.18 + 0.10

ZFc HDR 20.2 2 1.01 0.90-1.11 _

Deg River 0.7 30 115 0.92-2.19 + 0.08

Tilly Jane Cr 0.2 25 1.01 0.70-1.25 + 0.05

Rcbinkood Cr 1.0 54 1.02 0.62-1.22 + 0.04

8 Ccnciticn factor was estirated as (weigh:(gns)/1eng:h(:m)3)*100
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Figure 18. Length x weight regressi on of cutthroat trout sampled at selected sites in

Dog River and in Tilly Jane and Robinhood creeks, 1994.

Cutthroat - 75



Wet (g :ms)

100
Dog Riir (RM 0.7)

N =30
80 L Y = -0.64 +5.03e%X - 6.05e™X7 + 1.27e>%>
R?= 9935
60
40 +
20 F
0 T T L] T T 1 L} T 1
100
Tilly Jane Creek (RM 0.1)
N=25
80 L Y =633-023X+259"X" +1.04eX°
R?= 9874
60}
40 |
20 |-
0 — T T T T T
100

Robinhood Creek (RM 1 .0)
N=54
ol Y=112- 4.08e7°X + 3.68e*X* . 9.55¢%%°

R? = 9957
60 |
40 L
20 +
o 1 A 1] L] v T T 1 1§
30 50 70 90 110 130 150 170 190 210

Fork length (mm)

Figure 18. Length x weight regression of cutthroat trout sampled at selected sites in
Dog River and 1n Tilly Janeand Robinhood creeks, 1994.

Cutthroat - 75



»

“
o
>
-
[ 2
S
0?:" o1
g =
-~
3
s &,
4
@
Q
R
3z
4
Laurence "
Lake Reach
1
o P Clear Branch
30
Miles

Figure 20. Location of sampling sites used to monitor

trout populations in Clear Branch

Bull Trout - 77



Tabie 13. Mear. number of buil trout ctserved 1n selected reaches of strear located n Clear Branch. by size category.
(uroudlished catz from Mcunt Hood Naticnal Forest or 12/05/94, Parkdale, Oregon)

Reach Reazr ¢ Raach 3 Reach 4
vear, No of Mean Meezn No. of War  Mean No. of Mean Mean No. of Mean Mean
period surveys >20cm €20cm  surveys >20am  <20cm surveys >20cm  <20cm surveys >20cm <20cm
1992.
Aug J1-15 3 -- _ 5.3 i2.0 1 5.0 2.0 i 1.0 4.0
Aug 16-31 i 1.0 0 2 25 1.0 2 3.c 2.0 2 5.0 0.5
Sen J1-1% . 1.0 0 2 0.5 1.0 2 1.5 0.5 2 25 2.0
Ses 16-30 2 1.5 0.5 2 2.0 8.5 2 35 2.0 2 25 0.5
Cct 01-15 0 0 1 0 0 1 ¢ 0 1 0 0
1993,
Jul 2i-15 2 it 0 2 12.9 4.0 2 3.0 0.5 2 2.0 0
Jul 16-31 2 0 2 2 0.9 H 1 2.0 2.0 2 2.0 0.5
Aug 01-1% 1 9 0 2 3.0 1.0 2 135 7.0 2 4.0 3.0
Aug 16-31 1 0 ) 2 0.5 5.0 0 - - 1 12.0 2.0
Sep 01-15 1 0 0 : 7.0 3.0 0 - - 2 7.0 9.5
Sep 16-30 1 2.0 0 2 a0 2.c 2 G.t 3.0 0 -- --
Oct 01-15 ] - -- 3 8.0 9.3 0 -- -- ¢ - -
1994,
Jun 16-30 . 2.0 0 2 6.0 0.5 0 - - 0 -- -
Jul 01-15 0 - - 1 1.5 25 1 2.0 1.0 0 -- -
Jul 16-31 1 { it 2.0 5.0 1 2.0 3.0 0 -- --
Aug 91-15 1 i 2.0 2.0 1 0 1.0 : 0 0
Aug 16-31 1 b 0 0 1 0 1.0 1 0 0
Sep 01-15 1 0 0 1 2.0 0 1 0 1.0 1 1.0 0
Sep 16-30 3 - - 1 4.0 1.0 1 0 0 1 0
Oc: 01-15 1 0 0 2 0 0 0 — -- 0 - -
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Table 14 Date of capture. “ork iergrn {cm). and weight
{kg; for bull trout sampled at the Powerda'e Dam trap.
1692-94.

Jat Fork length (cm) werght (kg}
05/08/52 - --
€5/10/92 - 3
05/16/92 515 _
05/26/92 56.C _
05/26/9Z 452 -
06/06/52 55.5 -
€5/17/53 55.5 _
06/01/83 4802 _
05/13/54 55.5 25
05/22/94 435 1.0
05/23/94 53.09 1.6
06/02/94 375 0.8
06/13/54 37.0 0.6
06/14/54 243 -
06/24/94 335 0.5
£6/26/54 41.C 0.8
06/30/%4 416 0.5
7/20/94 375 0.5
07/25/94 355 0.5

3  Fish was recaptured after being re’easec upstream from
the trap on 06/01/93.
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Table 15. Bimonthly counts of adult summer steelhead captured at the Powerdale Dam trap by origin and run year. Bimonthly counts are reported for March through
December .

Origin, - March Aori) Moy . __June  __July  __Auqust . September  _October ~ _ Novemer = _ December
runyear  01-15 16-31  01-15 16-30  01-15 16-31  01-15 16-30  01-15 16-31  01-15 16-31  01-15 16-30 01-15 16-31  01-15 16-30 01-15 16-31 Jan-Hay  Total

Wild,
1992.93 0 1 12 6 | 21 31 68 49 48 37 18 17 55 25 24 38 1? 2 1 4 476
1993-94 0 1 10 5 8 21 13 21 25 26 13 10 8 5 1 8 1 1 10 0 30 227
1994-952 0 0 3 4 9 7 22 25 32 33 11 1 4 8 2 1 5 0 0 0 i, 173
Subbasin hatchery.
1992.93 0 8 40 A2 B 1M 136 279 253 220 136 28 26 55 24 10 15 4 1 4 19 1,670
1993.94 0 1 13 38 83 120 75 156 194 169 112 34 24 8 i 10 0 1 11 1 23 1,090
1994-952 0 4 14 80 128 111 281 308 329 169 24 10 13 17 18 12 13 4 0 0 . 1.599
Strayhatchery
1992-93 0 0 0 0 2 3 0 2 6 4 3 0 4 16 0 4 5 0 0 0 7 56
1993-94 0 0 0 1 0 0 2 2 7 0 1 3 0 0 1 0 0 0 1 0 1 19
1994-95% 0 0 0 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 - 4
Unknown.
1992-93 1 2 1 0 1 0 1 1 2 2 1 1 0 1 2 0 2 0 0 1 0 19
1993-94 0 0 0 0 1 0 0 3 5 0 4 2 0 1 0 0 0 0 0 1 3 20
1994-952 0 1 0 4 2 4 5 7 11 7 1 0 11 0 0 1 1 0 0 0 - 55

2 preliminary estimates. Summaries are complete through 31 January 199.



Table 15. Bimonthly counts of adul: summer steelheac captured at the Powerdale Dam trap by origin and run year
Bimonthly counts are reported for January through May.

Origin. Januarv Feoruary March Apryl
run year Mar-Dec 01-15 1631 01-15 156-29 0i-15 16-3: Ci-15 16-30 01-15 1€-31 Total
Wild.
1992-93 472 0 z C 0 1 0 0 476
1993-94 197 i6 2 C 1 2 2 6 0 227
1994-953 173 ¢ 0 -- .- -- -- -- - 173
Subbasin hatchery.
1962-93 1.651 C 3 3 C 0 11 4 1 1,670
1953-94 1.067 4 2 3 0 i 7 0 1.090
1964-952 1,595 C 4 -- - _ - - 1.599
Stray natchery.
1992-93 49 0 1 1 C 1 3 0 0 56
1953-94 16 0 " 3 0 0 1 ¢ 0 19
1954-953 3 0 1 _ _ - _ - _ 4
Unknown.
1952-93 15 0 C ] 0 0 0 0 0 19
1993-94 17 1 0 3 0 0 0 2 0 20
1594-958 55 0 0 _ _ - - -- -- 55

¢ Prelim-nary estimates. Summaries are complete through 31 January 1995
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Table 17. Adult summer steelhead escapements to the Powerdale Dam trap by origin, run year, and age category.
categories based on scale analysis and the ratio of fish of known origin (see METHODS).

Fish of unknown origin were allocated to orlgin

Origin, Total

Freshwater/Oceanage Repeat

run year escapement 1/1 1/2 1/3 1/4 21 212 2/3 2/4 3/1 3/2 3/3 4/2 spawners
Wild.

1992-93 483 5 0 25 305 a7 0 6 7 0 1 17

1993.94 237 1 2 1 105 49 3 5 4 8 0 9
Subbastin hatchery.

1992-93 1.682 8 1477 143 1 - 13

1993-94 1,100 36 818 236 3 7
Stray hatchery.

1992-93 56 4 13 8 - !

1993-94 19 1 1 4 0




Tedle 18. Aduit summer steelhead escapements to the Power-dale Dam trap by origin. brood year. andocean
age category. (Percent return is v parentheses. Estimates are based on returns in the 1992-93 through
1993-94 run years.)

Origin,

brood Ocean aae Repeat

year® Smolss 1 salt 2 salt 3 salt 4 salt spawners
wWild,

1966 - - 1 0 0 3

1987 _ 0 77 55 3 16

1988 _ 6 343 44 0 6

1989 _ 33 113 2 _ 1

1990 .- 11 1 -- 0

Subbasn hatchery.

1967 79.867 i - -- 1 (0.001) --
1988 89.025 _ _ 143 (0.16) 3 (0.003) 13 (0.02)
1985 81.795 -- 1.477 (1.81} 236 (G.29) -- 6 (0.01)
1990 77.132 48 (0.060 818 (1.06) -- -- 1 (0.002)
1991 93.973 35 (0.04) -- -- --

Based on eszimates of age structure for adult summer steelnead sampled at Powerdale Dam trap. the
1986 wr1d and 1990 hatchery broods represent the first brooc years for which camplete estimates of
escapement can be made Estimates of escapement for prior brood years do not include adult returns
from a‘l possible age categories. Complete brood year specific estimates of escapement for the 1989
wild and 1993 hatchery brcods w11l be available upon completicr. of the 1995-36 run year.
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Table 19. Age composition (percent) of adult summer steelhead sampled at the Powerdale Dam trap by origin and run year. (Estimates in a given run year may not add to
100¥ due to rounding error.)

L8 - SISNPY

Origin, Ereshwater/ocean aae Repeat
run year N 171 1/2 1/3 114 2/1 2/2 2/3 2/4 371 372 3/3 4/2 spawners
Wild.
1992-93 476 1.0 0 5.3 63.0 9.7 0 1.3 16.0 0 0.2 3.6
1993-94 221 0.5 0.9 4.5 44.3 20.8 14 2.3 18.6 32 0 3.6
Subbasinhatchery.
1992.93 1.669 2.8 87.8 8.5 0.06 _ _ 0.8
1993-94 1,067 33 74.3 215 0.3 0.7

Stray hatchery.
1992-93

1993-94

56
19

71
53

76.8
73.7

14.3
21.1
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Table 20. Mean fork length (cm) of adult summer steelhead with spawning checks in the 1993-94 run year by origin, sex, and age category. Fish were
sampled at the Powerdale Dam trap.

Origin,
sample pop. . Freshwater/ocean aqe
statistic 1/1s.2 1/25.3 1/2s .4 2/15.3 2/25.3 2/2s .4 2/3s .4 3/25.3 3/3s.4 2/25.3s .4
Wild,
Female,
N -- ! -- -- 1 1 1 -- 1 1
Mean -- 63.0 - -- 78.5 79.0 79.5 -- 83.5 85.0
STD -- -- - - - -- - - -- --
Range -- 63.0 -- 78.5 79.0 79.5 -- 83.5 85.0
Male.
N -- -- -- 1 -- -- 1
Mean -- -- 67.5 -- 66.0
S1D - - - - -- - .-
Range .- -- - 67.5 -- -- -- 66.0
Total.
N -- 1 -- 1 1 1 1 1 1 1
Mean -- 63.0 -- 67.5 78.5 79.0 79.5 66.0 83.5 85.0
Range 63.0 -- 67.5 78.5 79.0 79.5 66.0 83.5 85.0
Subbasin hatchery,
Female,
N - 2 1 -
Mean - 73.75 76.0 --
STD - 1.06 .- - -- .- - -- -
Range -- 73.0-74.5 76.0 -- -- -- .- --
Male.
N l 1 1
Mean 77.5 75.0 74.0 -- -- -- -- -- -- .-
Range 77.5 75.0 74.0 -- -- -- -- -- .- --
Total,
N ! 3 2 .- - - : - - .-
Mean 77.5 74.17 75.00 -- -- -- -- -- -- --
STD -- 1.04 1.41 - -- --

Range 77.5 73.0-75.0 74.0-76.0 -- -- - -
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Table 21. Mean fork length (cm) of adult summer steelhead without spawning checks in the 1993-94 run year by origin, sex, and age category. Fish were sampled at the

Powerdale Dam trap.

Origin,
sample pop.. Freshwater/ocean age Sample?
statistic 171 112 1/3 1/4 2/1 2/2 2/3 2/4 3N 3/2 3/3 mean
Wild,
Female,
N 1 3 74 22 3 ? 30 2 148
Mean 89.5 55.00 68.23 717.77 70.03 55.50 65.42 71.25 69.62
STD 2.00 4.39 3.37 6.17 3.54 5.16 6.01 704
Range 89.5 53.0-57.0 58.0-76.0 72.0-85.5 72.0-84.0 53.0-58.0 51.5-75.0 73.0-81.5 51.5-89.5
Male,
N 1 1 7 24 24 - 3 11 5 79
Mean 700 86.5 5550 68 94 R3.00 x 51.33 67.86 79.10 72.10
STD .- .- 8.4% 1.06 3.93 . 4.54 3.46 2.25 10.83
Range 70.0 86.5 40.5-64.0 54.0-830 73.0-93.5 48.0-56.5 62.0-76.0 77.5-83.0 40.5-93.5
Total.
N 1 2 10 98 46 3 5 41 1 227
Mean 70.0 88.00 55.35 68.40 80.50 78.83 53.00 66.07 70.57 70.48
S0 -- 2.12 6.94 5.14 4.49 6.17 4.32 4.85 3.19 8.61
Range 70.0 86.5-89.5 405-64.0 54.0-83.0 72.0-93.5 72.0-84.0 48.0-58.0 51.5-76.0 73.0-83.0 40.5-93.5
Subbasinhatchery,
Female.
N 21 599 98 3 740
Mean 52.98 66.80 7713 70.67 G794
ST 2.62 3.85 3.97 2.75 5.85
Range 48.0-57.0 52.0-85.5 68.5-86.0 75.5-80.5 48.0-86.0
Male,
N 14 194 131 350
Mean 54.11 68.86 81.60 73.27
ST 1.97 5.10 4.34 8.63
Range 50.0-57.0 53.0-78.5 67.5-90.5 50.0-90.5
Total.
N 35 793 229 3 1.090
Mean 53.43 67.31 79.68 70.67 69.65
STD 242 4.28 4.73 2.75 7.30
Range 48.0-57.0 52.0-85.5 67.5-90.5 75.5-80.5 48.0-90.5

3 Mean estimate Includes steelhead wlth spawning checks and steelhead in which the origin, but not the age of the fish could be determined from scale analysis.
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Table 22. Mean fork length (cm) of adult summer steelhead without spawning checks by origin, brood year, and age category
Sample statistics. by run year. are presented 1n previous tables and in Olsen et al. (1994) ]

[Sample size is in parentheses.

Origin.
brood year

1/1

2/1

3/

172

212

372

Freshwater/ocean aae

4/2

1/3 2/3

3/3

Wild,
1986

1987
1988
1989
1990

Subbasinhatchery.

1987
1988
1989
1990
1991

55

53

57 (25)
55 (10)

(47)
(38) -

54 (6)
53 (5)

69 (5)
70 (1)

68 (1.466)
67  (793)

70 (300)
68 (98)

68 (76)
66 (41)

82 (46)
o 80 (46)
88 (2) --

78 (142)
80 (229) -

79 (7)

1/4

90
79

2/4

79 (3)

(n -
3 -
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Table 23. Adult summer steelhead sex ratios as a percentage of females by origin. run year, and age category.

in parentheses.)

Origin,

Fish were sampled at the Powerdale Dam trap

(Sample size is

run year 11

Wild,
1992-93
1993-94

Subbasin hatchery,
1992-93 47 (47)

1993-94 60 (35)

Ereshwater/ocean aae
1/2 1/3 1/4 2/1 2/2 2/3 2/4
60 (5) .- 72 (25) 79 (300) 28 (46)
0 () 50 (2) 30 (10) 76 (98) 48 (46) 100 (3)
73 (1,466) 34 (142) 0 (D -
76 (793) 43 (229) 100 ¢3)

3/1

83 (6)
40 (5)

3/2

80 (76)
73 (41)

3/3

29 (7)

A2

Repeat
spawner

100 (1)

69 (16)
75 (8)

7 Q3
50 (6)
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Figure 29. Maxinum spatial distribution of radio-tagged wild adult summer _steelhead during
the period 09/07-21/94. Frequencies detected during the period are marked with a check
("v"). Radio-tagged summer steelhead are from the 1994-95 run year.
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Figure 30. Maximum spatial distribution of radio-tagged wild adult summer steelhead during
the period 09i22-10/Q/94. Frequencies detected during the period are marked with a check
("/7 ). Radio-tagged summer steelhead are from the 1994-95 run year.
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Figure 31. Maximum spatia’ distribution of radio-tagged wild adult summer steelhead during
the period 10/13-11/07/94 .Frequencies detected during the period are marked with a check
("/"). Radio-tagged summer steelhead are from the 1994-95run year.
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Figure 32. Maximum spatial distribution of radio-tagged wild adult summer steelhead during
the period 11/08-12/31/94. Frequencies detected during the period are marked with a check
("v/"). Radio-tagged summer steelhead are from the 1994-95run year.
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Table 24. Bimonthly counts of upstream migrant adult winter steelhead at Powerdale Dam by origin and run year.

April

01-15 16-30

Total

Origin. December
run year 01-15 16-31
Wild.
1991-92 0 0
1992-93 0
1993-94 0 0

Subbasin hatchery.

1991-92 0 5
1992-93 2 15
1993-94 0 0

Stray hatchery.

1991-92 0 0

1992-93 0 1

1993-94 0 0
Unknown .

1991-92 0 0

1992-93 1 1

1993-94 0 0

o

March
01-15 16-31
75 98
28 61
23 25
33 5
42 32
33 5
6 6
3 9
2 3
2 3
2 4
4 8

153
99

7

18

1

o

o o
o

N
o
o
o

678
396
377

284
207
149

33
29
26

21
17
29
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Table 25. Adult winter steelhead escapements to the Powerdale Dam trap by origin. stock. run year. and age category. Fish of unknown origin were allocated to origin
categories based on scale analysis and the ratio of fish of known origin (see methods

Origin.
stock. Total Freshwater/ocean _ aoe Repeat
run year escapement 1/ 1/2 1/3 1/4 2/1 212 213 214 3/ 32 3/3 412 spawners
Wild.
Hood River.
1991-92 593 - 3 4 _ 9 421 75 0 1 111 17 1 51
1992-93 407 -- 2 6 _ 35 173 121 1 1 20 16 0 32
1993-94 400 2 6 9 272 78 0 1 16 4 0 12

Subbasin hatchery.

Big Creek.

1991-92 289 i 269 7 -- -- 6 1 -- -- -- -- --

1992-93 205 . 64 133 -- -- 0 0 -- -- -- -- -- 8

1993-94 140 -- . 64 -- _ 72 0 -- -- -- -- -- 4
Mixed.?

1992-93 7 7 .- _ -- .- .- .- .- .. .. .-

1993-94 14 _ 14 . .- .- -- -- .- .- - - --
Hood R\ver.b

1993-94 0 0 - -- - - -- -- - - .-

Stray hatchery.

Unknown.
1991-92 34 0 19 14 0 .- 0 _ .. .. .- .. .. 1
1992-93 30 0 18 9 0 - 0 _ _ _ _ -- -- 3
1993-94 27 1 0 23 1 _ 1 _ .. _ _ _ _ 1

Returns from the 1991brcod are progeny of wild x Big Creek stock hatchery crosses.
b The 1993-94 run year is the first run year in which the native hood River stock (1992brood) would have had the potential for returning as adults to Powerdale
Dam. These fish would have returned as age category I/l adults. None were sampled at the trapping facility.



Table 26. Adult winter steelhead escapements to the Powerdale Dam trap by origin. stock, brood year. and
ocean age category. (Percent return is in parentheses. Estimates are based on returns in the 1991-92
through 1993-%4 run years.)

Origin.
stock. Ocean age Repeat
brood year? Smolts 1salt 2 salt 3 salt 4 salt spawners
Wild.
Hood River,
1985 N .. .. . 2
1986 - 1 17 0 18
1987 - 111 91 1 39
1988 — 1 441 129 0 23
1989 -- 10 192 84 0 12
1990 - 36 274 6 .. 1
1991 .- 9 2 N . .-
Subbasin hatchery,
Big Creek.
1987 28,000 — 1 (0.004) -- 2 (0.009)
1988 4,890 -- 6 (0.12) 7(0.14) = 4 (0.07)
1989 36,038 269 (0.75) 133 (0.37) — 9 (0.02)
1990 20.434 136 (0.67) 64 (0.31) — 3(0.0D)
M1xed,b
1991 4.595 7(0.15) 14 (0.30) — -- --
Hood River.
1992 48.985 0 — —

3 Based on estimates of age structure for adult winter steelhead sampled at Powerdale Dam trap, the 1989
wild and 1990 hatchery broods represent the first brood years for which complete estimates of
escapement can be made. Estimates of escapement for prior brood years do not include adult returns
from all possible age categories. Complete brood year specific estimates of escapement for the 1989
wild and 1990 hatchery broods w111 be available upon completion of the 1994-95run year.

b

Returns from the 1991 brood are progeny of wild x Big Creek stock hatchery crosses.
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Table 27. Age composition (percent) of adult winter steelhead sampled at the Powerdale Dam trap by origin. stock. run year. and age category. (Estimates in a
given run year may not add to 100% due to rounding error.)

Origin.
stock. Freshwater/ocean aqe Repeat
run year N 1/1 172 173 1/4 2/1 212 2/3 2/4 3/1 3/2 3/3 4/2 spawners
Wiid,
Heod River.
1991-92 662 -- 0.5 0.6 -- 14 60.7 10.7 0 0.2 16.0 2.4 0.2 7.4
1992-93 393 -- 05 15 -- 8.7 42.3 29.8 0.3 0.3 4.8 38 0 7.9
1993-94 370 -- 0.5 16 -- 22 67.8 195 0 0.3 41 11 0 3.0
Subbasinhatchery.
Big Creek.
1991-92 245 93.1 24 - - 2.0 0.4 - -- -- -- -- 2.0
1992-93 185 -- 314 64.9 - -- 0 0 - -- -- - - 3.8
1993-94 129 -- - 457 -- -- 51.2 0 - -- -- - - 31
Mixed.d
1992-93 6 100 -- - -- --
1963-94 13 -- 100 -- -- -- - -- -- -- -- -- --
Stray hatchery.
Unknown,
1591-92 32 0 56.2 40.6 0 - 0 - - -- - -- 31
1592-93 29 0 58.6 310 0 — 0 -- -- -- -- - - 103
1993-94 24 4.2 0 83.3 42 -- 4.2 -- -- -- -- — -- 4.2
a

Returns from the 1991 brood are progeny of wild x Big Creek stock hatchery crosses.
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Table 28 Mean fork length (cm) of adult winter steelhead with spawning checks in the 1993-94 run year by origin. sex. and age category. Fish were
sampled at the Powerdale Dam trap

Origin.
sample pop Freshwater/ocean age
statistic 1/2s.3 1/3s .4 2/1s.2 2/2s.3 2/3s .4 2/25.3s .4

Wild.

Female.
N 1 7 2 1
Mean 63.5 70.14 74 .25 67.5
STD -- 6.54 2.47
Range 63.5 63.0-83.5 72.5-76.0 67.5

Male,
N
M2an
STO
Range

Total.
N 1 7 2 1
Mean 63.5 70.14 74.25 67.5
S10 -- 6.54 2.47 --
Range -- 63.5 63.0-83.5 72.5-76 .0 67.5

Subbasin hatchery,

Female.
N 1 1 B B 3
Mean 70.0 81.0 B B B -
STO -- -- - -- .-
Range 70.0 81.0 . B - -

Male.
N 2 . . B - 3
Mean 69.00 -- - . . -~
STD 1.41 -- -- -- .- --
Range 68.0-70.0 -- .. N B -

Total.
N 3 1 -- -- -
Mean 69.33 81.0 . N B B
STD 1.15 -- -- .
Range 68.0-70.0 81.0 .- .. . B
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Table 29. Mean fork length (cm) of adult winter steelhead without spawning checks in the 1993-94 run year by origin. sex. and age category. Fish were
sampled at the Powerdale Dam trap.

Origin.
sample pop Freshwater/ocean _age Sample?
statistic 172 1/3 21 2/2 2/3 3/1 3/2 3/3 mean
Wild,
Female.
N 4 1 174 48 -- 9 3 254
Mean -- 77.00 50 5 67.12 75.51 -- 66.78 79.33 69.01
STD - 5.85 -- 3.88 4.67 -- 4.07 4.19 5.63
Range - 71.5-83.0 50.5 57.0-76.5 64.0-87. -- 62.0-74.0 74 5-82.0 50.5-87.0
Male.
N 2 2 7 77 24 1 6 1 123
Mean 58 00 86.75 50.29 69.21 80.29 47.0 62.17 74.5 70.08
ST0 3.54 0.35 3.13 5.04 5.13 — 3.67 -- 9.05
Range 55.5-60.5 86.5-87.0 44 5-54.0 61.0-83.5 69.5-91. 47.0 56.5-66.0 74.5 44 5-91.0
Total.
N 2 6 8 251 72 1 15 4 377
Mean 58.00 80.25 50.31 67.76 77.10 47.0 64.93 78.12 69.36
STD 3.54 6.77 2.90 4.37 5.30 -- 4.44 4.19 6.94
Range 55.5-60.5 71 5-87.0 44 5-54. 57.0-83.5 64.0-91. 47.0 56.5-74.0 74.5-82.0 44 .5-91.0
Subbasin hatchery.
Female.
N 4 39 26 - — — - 74
Mean 65.38 75.51 — 63.42 o — -- - 70.49
STD 10.05 361 — 2 86 — — — .- 7.05
Range 52.0-74.5 68.0-85.0 .3.5-68.5 — — - -- 52.0-85.0
Male.
N 9 20 B 40 . . . _ -
Mean 67 11 79.18 -- 65.22 — - - -- 69.95
STD 7.80 4.68 — 3.35 o o — - 7.77
Range £6.5-81.5 69.5-88.0 - 57.5-71.5 — — 56.5-88.0
Total.
N 13 59 — 66 — — — - 149
Mean 66.58 76.75 — 64.52 - — .- — 70.22
STD 8.16 4.33 — 3.27 — -- — — 7.40
Range 52.0-81.5 68.0-88.0 -- 57.5-71.5 — — — -- 52.0-88.0

4  Mean estimates include steelhead with spawning checks and steelhead in

scale sample.

b Age 1/2 winter steelhead are returns from the 1991 brood release.

which the origin. but not the age of the fish could be determined fran the

These fish are progeny of wild x Big Creek stock hatchery crosses.
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Table 30. Mean fork length (cm) of adult winter steelhead without spawning checks by origin. stock. brood year. and age category. [Sample size is in
parentheses. Sample statistics. by run year. are presented in previous tables and in Olsen et al. (1994).]
Origin.
stock. Freshwater/ocean age
brood year 111 2/1 3/1 172 2/2 372 4/2 113 2/3 3/3 1/4 2/4
Wild.
Hood River,
1986 _ . . 60 (1) . 78 (16) -- .-
1987 . 65 (106) - .. 76 (71) 80 (15) - 95 (1)
1988 - _ 52 (1) - 66 (402) 65 (19) - 7 4 7y 8@ - _
1989 _ 49 (9) 55 (1) 62 (3) 66 (167) 65 (15) -- 77 (6) 77 (72) - — -
1990 _ 52 (34) 47 (D) 59 (2) 68 (251) - _ 80 (6)
1991 _ 50 (8) 58 (2) - - - - -
Subbasin Hatchery.
Big Creek.
1987 _ . - . 76 (1) . .-
1988 - - - 73 (5 - - 75 (6) -
1989 64 (228) — 77 (120) -- - - -
1990 - 62 (58) 65  (66) - 77 (59) -
Mixed, 2
1991 57 (6) -- — 67 (13) - -
@  Returns from the 1991 brood are progeny of wild x Big Creek hatchery crosses.
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Table 31  Mean weight (kg) of adult winter steelhead without spawning checks in the 1993-94 run year by origin. sex. and age category. Fish were
sampled at the Powerdale Dam trap.

Origin.
sample pop.. Freshwater/ocean aae Sampled
statistic 1/2 1/3 2/1 2/2 2/3 3/1 3/2 3/3 mean
Wild.
Female.
] 3 1 150 29 9 2 206
Mean 5.00 14 3.25 4.61 3.07 4.50 3.47
S10 132 — 0.59 0.96 0.52 1.27 0.87
Range 3.5-6.0 14 1.8-5.0 3.1-6.7 -- 2.6-4.2 3.6-54 1.4-6.7
Male.
N 1 1 7 65 11 1 4 93
Mean 24 6.8 1.31 3.39 5.28 11 2.22 3.45
STD — 0.18 0.78 1.22 — 0.57 1.30
Range 4 6.8 1.0-1.6 2.0-6.1 3.3-8.0 11 1.7-3.0 -- 1.0-8.0
Total.
N 1 4 8 215 40 1 13 2 301
Mean 4 5.45 1.32 3.29 4.79 11 2.81 4.50 3.46
ST10 -- 141 0.17 0.66 1.06 — 0.65 1.27 1.02
Range 24 3.5-6.8 1.0-1.6 1.8-6.1 3.1-8.0 11 1.7-4.2 3.6-54 1.0-8.0
Subbasin hatchery. b
Female.
N 1 — — - 1
Mean 11 -- - — 11
STD — -
Range 11 — — - 11
Male.
N 2 | — - - - 3
Mean 3.25 3.9 -- - -- 3.47
STD 134 - — -- -- - -- 1.02
Range 2.3-4.2 3.9 — - -- 2.3-4.2
Total.
N 3 1 — — -- — 4
Mean 2.53 3.9 — - -- -- — 2.88
STD 1.56 — — — -- -- -- 1.45
Range 1.1-4.2 39 -- — -- — 1.1-4.2

4 Mean estimates include steelhead with spawning checks and steelhead in which the origin. but not the age of the fish could be determined from the
scale sample.
Age 11°2 winter steelhead are returns from the 1991 brood release. These fish are progeny of wild x Big Creek stock hatchery crosses.
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Table 32. Adult winter steelhead sex ratios as a percentage of females by origin. run year. and age category.

trap. (Sample size is in parentheses.)

Fish were sampled at the Powerdale Dam

Origin.
stock. Freshwater/ocean age Repeat
run year 11 1/2 173 2/1 2/2 2/3 2/4 3/1 372 3/3 4/2 spawners
Wild.
Hood River
1991-92 -- 67 (3) 75 (4) 0 (%) 58 (402) 63 (71) -- 0 (D) 64 (106) 88 (16) 100 (1) 64 (47)
1992-93 _ 50 (2) 67 (6) 26 (34) 63 (167) 72 (117) 0 (1) 100 (1) 42 (19) 60 (15) - 87 (31)
1993-94 - 0 (2) 67 (6) 12 (8) 69 (251) 67 (72) -- 0 (1) 60 (15) 75 (4) — 100(11)
Subbasin hatchery
B1g Creek.
1991-92 -- 36 (228) 100 (6) — 60 (5) 00 (1) - — - - -- 80 (5)
1992-93 -- 21 (58) 74 (120) — — — - — — — — 71 (D
1993-94 — - 66 (59) -- 39 (66) - - - — -- - 50 (4)
Mixed.2
1992-93 67 (6 - - -- -- -- -- -- -- — -
1693-94 -- 31 13 - - -- -- -- -- -- --

&  Returns from the 1991brood are progeny of wild x Big Creek stock hatchery crosses.



Table 33. Mean, fecuncity of wild adult winter steelhead by ocean age. Fish were sampled at the Powerdale
Dam trap.

Ocean age- Mean fork Fecunlity
run year length (cm) N Mean Range 95% C.I.
2 Salt.
1991-92 62.7 1 2.940 1.933 - 4.950 + 624
1962-33 5€.42 3 3.620 3.0356 - 4117 + 317
1963-94 58.C 13 2.330 2.025 - 6.480 + 519
3 Salt.
1961-32 74.8 5 3.032 2.502 - 4.080 + 572
1962-93 78.8 3 4.266 2.916 - 6.398 + 1341
1963-94 76.6 7 4.5C0 2.493 - 5.400 + 880
2

Fork length was not recorded for one fish.
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the period 04/22-05/06/94. Frequencies detected during the period are marked with a check
("/7). Radio-tagged winter steelhead are from the 1993-94 run year.

Adult StW - 114



y4

B8 Punchbow’
Falls

sran®

%
Hood

Fork

Rive

Middle

Date i
Freq. Tagged

@ 01.691 01/16s94 V

Hood

@ --
(@ «c.591 02/23/94
@ --

vang

(3 41.841 03/1 4s94

® a.m
@ 41.792
@ a.n
@@ <1.862
@ a.ea2
@3 a1.032
&3 «1.720
@ «a.730
& a7

3 «a1.072
29 +1.942
e e1.952
D a.932

@) 41.752 0as29/94 v

v
03/18/%4 v
03727794 ¥
c4/01/94 v
ce/0es98
04/07/94 v
oes10/9¢

©4/17/94
04s19/94
oes29/94 v
04s29/94 v
04/29/94 ¥

03/91/94 v
05/93/94
05703794 V'
0s/34/94 V'

vt =

Fork

East

ETTY™

D 1.922 05/96/54 v
29 «1.962 05/09/94

2 41.972 05/99/94 V
29 «1.092 0s/19/94 J)
A

o

crest

Figure 35. Maximum spatial distribution of radio-tagged wild adult winter steelhead during
the period 05/07-20/94. Frequencies detected during the period are marked with a check
("/"). Radio-tagged winter steelhead are from the 1993-94 run year.

Adult StW - 115



y4

Date
Freq. <Tag0ed

1) 41.691 02/26/9¢

©)

®

% e1.042 03/24/9¢ /
® 41.762 03/28/94 Y
a.7172 03/27/94 ¥
@ e1.702 0a/01/94 Y
41.792 oe/0a/94 ¥
@ 41.001 04/07/84 7
41.862 04/20/%¢ YV

@O0

41.81204/277/ 94

1.972 0s/03/94
41.342 05/03/%¢
€1.952 03/03/9¢ ¥
41.922 05/06/9%4¢

41.962 0S/09/9¢

41.972 os/09/9e /
41.902 05/29/9¢
41.992 o0s/22/94 ¥
a1.89: 05724794

R000000OROOOLE00O0

‘btk

— ’Velt

Figure 36.
the period 05/21-06/09/94.

Maximum spatial distribution of radio-tagged wild adult winter steelhead during

Frequencies detected during the period are marked with a check
("/"). Radio-tagged winter steelhead are from the 1993-94 run vyear.

Adult StW - 116

T3

00
Og

River

Hood

Fork
L]

East

%



L11 -dsyD ynpy

Table 34. Bimonthly counts of upstream migrant jack and adult spring chinook salmon at Powerdale Dam, by run year

Origin, April May June July Auqust September —QOctober
run year 01-15 16-30 01-15 16-31 01-15 16-30 01-15 16-31 01-15 16-31 01-15 16-30 01-15 16-31 Total

Natural,
1992 0 0 1 8 5 11 4 4 0 0 0 1 0 0 34
1993 0 0 1 4 3 9 6 8 2 6 2 0 0 0 41
1994 0 0 1 5 0 1 3 8 1 2 0 12 0 0 33
Subbasin hatchery,
1992 0 9 77 145 75 63 15 4 4 1 2 2 1 0 398
1993 0 1 25 206 89 51 51 17 5 9 5 0 0 0 459
1994 0 6 34 166 28 7 4 17 1 0 1 1 0 0 765
Stray hatchery,
1992 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
1993 0 0 0 0 1 0 1 0 0 0 0 0 0 0 2
1994 0 0 0 0 0 0 1 6 1 2 0 0 0 0 10
Unknown,
1992 0 3 5 8 3 0 0 0 1 0 0 0 0 0 20
1993 0 0 0 4 0 0 2 2 0 0 0 0 0 0

8
1994 0 0 0 0 0 1 0 0 0 0 0 1 0 0 2
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Table 35. Jack and adult spring chinook salmon escapements to the Powerdale Dam trap by origin, run year, and age category. Fish of unknown
origin were allocated to origin categories based on scale analysis and the ratio of fish of known origin (see METHODS).

Origin,
stock, Total Ereshwater .total age
run year escapement 1.2 1.3 1.4 1.5 22 23 24 25 2.6
Natural,
Hood River,
1992 36 0 1 22 1 0 -- 9
1993 44 0 1 16 1 | - 6 9 0

1994 34 1 2 15 5 0 - 5 5

Subbasin hatchery.

Carson,
1992 416 -- .- .- -- -- 3 395 18
1993 461 _ _ .- 15 214 232 .-
1994 261 _ _ .- -- _ _ 245 16 -
Deschutes,
1993 3 .. .. .. 3 . .- .-
1994 5 . _ -- -- _ 5

Stray hatchery,

Unknown,
1992 1 . _ 1 - 0 _ _
1993 2 -- 2 .. 0

1994 10 -- 0 10 .- -




Table 36. Coded-wire tag recoveries from stray mini-jack sprirg chinook salmon sampled at the Powerdale Dam

trap. 1994.
Brood year Tag code Hatchery Release site Number recovered
1532 07-03-18 Youngs Bay Net Fens Yourgs River & Bay 1
1692 62-53-05 Klickitat Kiickitat 1
1592 63-53-07 Klickitat Klickitat 1
1992 63-53-08 <lhickitat Klickitat 2
1992 63-54-31 <1:ckitat <lickitat 2
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Tabie 37. Jack and adult spring chinoox salmon escapements to the Powerdale Dan trap by origin. stock,
brood year. and total age. (Percent return is in parentheses. 8rood years are bold faced for those
vears in whicn brood year specific edimates of escapement are complete. Estimates are based on returns
in me 1992-%4 run years.)

Origin.
stock.
brood Smoit Total age
year?d production Age 2 Age 3 Age 4 Age 5 Age 6

Natural.
Hood River.
1986 -- .- .-

0
1987 - 4 0
1988 .- - 31 20 1
1985 1 22 10 -
1990
1991
1992

|
|
—— o
o
|
]
|
]
'
Ll

Subbasin hatchery.

Carson.
1987 134,047 -- -- -- 18 (0.01) _
1988 197.988 -~ -- 395 (0.20) 232 (0.12) —
1989 125.432 -- 3 (.C02) 214 (0.17) 16 (0.01) _
1990 163.295 — 15 (.C0%) 245 (0.15) -- --

Deschutes,
1991 75.205 -- 3 (.C04) S (.007) — --
19920 0 _ - _ - -

4 Based on estimates of age structure for jack and adult spring chinook salmon sampled at Powerdale
Dam trap. the1390 brood represents the first brood year for which compiete estimates of escapement
can be made “or naturally producec fish. Estimates cf escapement for prior brood years do not
include adult returns fran a‘l psssiole age categories. Complete brood year specific estimates of
escapement for naturally produced fish from tne 1990 brood will be available upon completion of the
19% run year. Complete brood year specific estimates of escapement are avaiiable for the 1989
brood Carson stock.

Ho fish were released fran thel992 brood.
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Table 38.

(Estimates in a given run year may not add to 100% due to ounding error )

Age composition (percent) of jack and adult spr ng chinook salmon sampled at the Powerdale Dam trap by aigin and run year

Freshwater.total age

Or gin,
stock,
run year N
NNural;,
1992 34
1993 4]
1994 33
Subbasin hatchery
Carson,
1992 390
1993 451
1994 258
Deschutes
1993 3
1994 5
Stranhatchery
Un_'nown
N392 1
1993 2
1994 10

1.2

1.3 1.4 1.5 2.2 2.3 2.4 2.5 1.2
2.9 61.8 2.9 0 23.5 8.8 0
2.4 36.6 24.4 2.4 14.6 19.5 0
6.1 42.4 15.2 0 16.2 15.2 3.0
0 0.8 94.9 4.4
3.3 46.3 50.3
-- 93.8 6.2
- 100 -- -
00 -
100 -
100 .- -
0 00 -




Table 39. Mean fork length (cm) of Jack and adult spring chinook salmon in the 1992 run year by origin.
sex. and age category. Fish were sampled at the Powerdale Dam trap.

Origin.
sample pop. . Freshwater total aae Sample?
statistic 1.3 1.4 1.5 2.3 2.4 2.5 mean
Natural,
Female.
N -- i4 1 -- 2 2 i9
Mean -- 80.04 85.0 -- 69.75 85.25 79.82
STD -- 7.19 - -- 8.13 10.96 8.03
Range -- 62.0-91.0 86.0 -- 64.0-75.5 77.5-93.0 62.0-93.0
Maie.
N 1 7 -- -- 6 1 15
Mean 71.0 64 34 _ -- 73.17 84.0 78.87
STD — 5.65 - -- 9.31 8.88
Range 71.0 79.0-95.C -- -- 57.5-82.0 84.0 57.5-95.0
Total.
N 1 21 1 -- 8 3 34
Mean 71.0 61.4C 86.0 -- 72.31 84.83 79.40
ST - 5.87 -- -- 8.59 7.78 8.29
Range 71.0 62.0-95.C 86.0 -- 57.5-82.0 77.5-93.0 57.5-95.0
Subbasinhatchery.
Jacks,
b — — - 3 3
Mean — — -- 55.57 55.67
S0 — — - 5.35 5.35
Range - - - 52.0-61.5 -- -- 51.0-61.5
Femaie.
N - - -- -- 275 12 288
Mean -- - — — 73.31 84.83 73.76
STD - — -- -- 4.03 7.70 4.85
Range - — e -- 53.5-93.0 72.0-99.0 53.5-99.0
Maie.
N - - — - 95 5 100
Mean - — -- -- 75.48 98.40 76.62
STD - - - - 6.17 5.77 7.92
Range - -- - - 56.0-90.0 91.0-105.0 56.0-105.0
Total.
N - - -- 3 370 17 398
Mean - o -- 55.67 73.87 88.82 74.32
STD -- -- -- 5.35 4.76 9.47 6.13
Range -- - — 5..0-61.5 53.5-93.0 72.0-105.0 51.0-105.0
3

Mean estimates include jack and adult spring chinook salmon in which the origin. but not the age of the
fish could be determined fran the scale sample.
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Table 40. Mean fork length (cm) of jack and adult spring chinook salmon in the 1993 run year by origin. sex. and age

category. Fisk we-e samled at tre Powerdale Dam trap.
Origin.
sample pop. . Freshwater total aoe Sampled
statistig. 1.3 1.4 15 2.2 2.3 2.4 25 mean
Natura~.
Jacks.
N -- 1 - .- — 1
Mean -- 66.5 — -- o 66.5
ST -- - - e -- -
Range -- 65.5 — .- — 66.5
Fema'e.
A -- 11 8 4 4 27
Mean .- 80.27 83.94 84.88 88.00 84.96
ST .- 9.86 5.55 -- -- 5.14 3.89 8.30
Range -- 54 0-98.¢ 80.0-96.0 -- -- 78.0-89.5 83.5-93.0 64.0-98.0
Hale,
N 1 4 2 2 4 13
Mean 78.5 87.50 53.00 91.00 88.88 80.62
STE -- 6.94 11.31 -- -- 2.12 2.36 6.13
Range 76.5 60.0-95.0 85.0-101.0 -- -- 89.5-92.5 85.5-91.0 78.5-101.0
Total.
N 1 i5 13 1 .- 6 8 41
Mean 78.5 82.20 90.55 66.5 — 86.92 88.44 85.67
STC -- 9.52 6.34 - — 5.17 3.02 8.27
Range 76.5 64.0-56.0 80.0-101.0 66.5 -- 78.0-92.5 83.5-93.0 64.0-101.0
Subbasin hatchery.b
Jacks.
N - -- -- 3 15 -- .- 18
Mean -- -- -- 30.33 52.27 -- -- 48.62
STD - -- -- 2.57 5.66 — -- 9.90
Range - -- -- 275-325 44.5-60.0 -- -- 27.5-60.0
Female.
N - -- -- - 149 139 289
Mean - -- -- -- 82.24 85.22 84.17
STD o -- -- -- 6.05 4.46 5.69
Range -- -- -- 66.5-95.5 69.0-95.0 66.5-95.5
Maie.
N - -- -- 60 88 148
Mean - -- -- 85.87 92.74 89.95
ST o -- -- -- 6.35 4.96 6.50
Range o -- -- -- -- 72.5-98.0 78.5-108.0 72.5-108.0
Tota®.
N - -- -- 3 15 209 227 459
Mean -- -- -- 3c.33 52.27 83.28 88.74 84.63
ST -- -- -- 257 5.66 6.34 5.64 9.90
Range — -- -- 275-325 445-60.0 66.5-98.0 69.7-108.0 27.5-108.0

a Hear estwmates include jack and acult spring chinook sélmor in which the origin. but not the age of the fish
could be determined from the sczie sample.
b Age 2.2 spring chinook salmon are returrs from the 1991 brood release of Deschutes stock spring chinook salmon
Other age categeries are retu~ns from Carson stock releases of spring chinook salmon.
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Table4l. Mear fofk length (em) of jack and acult spring chinook salmon in the 1994 run year by origin. sex, and age category

Fish were sampled at the Powerdaie Daa trap.

Origir,
sample poo. . Freshwater total age Sampled
statistic 1.2 1.3 1.4 1.5 2.3 24 25 2.6 mean
Netural.
Jacks.
N 1 -- -- -- - 1
Mean 30 - - -- — 30.0
S — -- -- -- -- _
Range o] - . - -- -- 30.0
Females.
N - E) 3 -- 3 2 1 14
Mean — 77.00 92.83 .- 73.67 69.25 925 79.68
ST - 5.24 7.08 -- 029 3.18 — 9.87
Range — 730-86.0 885-101.0 -- 735-74.0 67.0-71.5 925 67.0-101.0
Males.
N — 2 S 2 -- 2 3 - 18
Mean — 62.00 76.61 100.50 -- 70.25 85.17 - 78.36
ST — 141 10.74 4.9 -- 3.18 9.07 -- 1321
Range — 61C630 510-340 970-104.0 -- 68 0-72.5 78.5-96.5 -- 61.0-104.0
Total.
N 1 2 14 5 -- 5 5 1 33
Mean 3c.0 62.00 76.75 95.90 -- 7230 78.80 925 77.45
STD — 14 8.92 6.99 .- 2.46 11.28 -- 14.33
Range 3c.0 61.6-63.0 510-540 885-1040 -- 68 O-740 67.0-96.5 925 30.0-104.0
Subbasin natchery.b
Jacks.
N — -- 5 -- -- — 5
Mean .- 52.40 -- -- — 52.4
S0 — -- 2.95 -- -- - 2.95
Rarge -- -- £9.5-55 0 -- -- - 49.5-56.0
Femaes
[ — -- -- — 155 10 -- 167
Mean — -- 74.65 80.35 .- 74.99
STD -- -- — 3.73 9.05 - 4.39
Rarge — -- — 61.5-87.0 69.5-96.5 - 61.5-96.5
Males.
N - -- -- -- 85 6 - 93
Mean - — 76.45 85.42 - 76.98
ST - -- -- -- 4.74 12.18 — 5.83
Range - -- - 550-89.5 74.5-104.0 - 55.0-104.0
Total.
N - -- 5 242 16 - 265
Mean -- 52.40 5.0 82.25 -- 75.26
STD -- -- 2.95 420 10.25 -- 592
Range — -- 49 5-56 0 55.0-89.5 69.5-104.0 — 49.5-104.0

8  Hear estimates 1nciude Jack a<d aduit spring chinook salmon 1n which the orgin. but not the age of the fish could be
deterrined from tne scae samle.
5>  age 2.3 spring chinock salron are returns from the 1991 brood release of Deschutes stock spring chinook salmon. Other age
catagemres are returns from Carson stock releases of spring chinook salimon
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Table 42. Mean fork length (cm) of jack and adult spring chinook salmon by origin, brood year, and age category.
Sample statistics. by run year. are presented in previous tables.)

(Sample size is in parentheses.

Origin,
stock,

brood year 1.2

1.3 1.4

1.5 22

Natural,

Hood River,
1987

1988
1989

1990
1991 B
1992 30 (1)

Subbasin hatchery,
Carson,
1987 —
1988

1989
1990

Deschutes,
1991

- 81 (21)
71 (1) 82 (15)

78 (1) 77 (14)
62 (2) --

86 (1) --

91 (10) -
9% (5)

30 (3)

56 (3)
52 (15)

52 (5)

12 (8)
87 (6)

72 (5)

74 (370)

83 (209)
75 (242)

2.5

7.6

85 (3)

88 (8)
79 (5)

89 (17}
89 (227)
82 (16)

97 (1)




Table 43. Hean weights (kg) of jack and adult spring chinook salmon :n the 1994 run year by origin. sex. and age category. Fish
were saapled a the Powerdale Dam trap.

Crigin.
sample pop Sreshwater total age Sample?
statistic 12 1.3 14 15 2.3 2.4 25 2.6 |ean
Natural.
Jacks.
N 1 -- -- -- -- -- -- -- 1
Mean K] -- — -- -- -- -- -- 0.3
ST — -- — - .- - - -- .
Range 03 -- — -- -- -- -- -- 0.3
Females.
N -- -- 4 3 — 3 2 1 13
Mean -- -- 4.9 9.67 — 5.17 4.30 9.5 6.32
STo -- . 0.64 2.31 — 0.12 0.71 - 2.52
Range -- .- 40-55 8.0-12.3 -- 5.1-5.3 2848 9.5 3.8-12.3
Maies,
N — 2 9 2 — 2 3 — 18
Mean — 2.90 5.69 10.75 -- 4.50 7.43 e 6.10
STD — 0.28 2.20 134 — 0.99 193 — 2.71
Range -- 27-31 2.9-9.0 9.8-11.7 -- 3.8-5.2 5.9-9.6 -- 2.7-11.7
Total.
N ! 2 13 5 — 5 5 1 32
Mean 0.3 2.90 5.45 10.10 — 4.90 6.18 9.5 6.01
STD -- 0.28 1.66 1.86 -- 0.62 2.22 - 2.75
Range 03 2.7-3.1 29-¢.0 8.0-12.3 - 3.8-5.3 3.8-9.6 9.5 0.3-12.3

Subbasir hatchery.b

Jacks.
N — — — _ 5 — — — 5
Mean — — — .. 164 - -- - 1.64
STD — — - .. 0.21 — - — 0.21
Range — — — -- 2318 -- — — 1.3-1.8
Fenales
N — -- — -- -- 151 10 — 162
Mean — -- — -- -- 5.19 6.18 — 5.25
ST -- -- — -- -- 0.78 221 - 0.94
Range — — — -- -- 2.8-8.0 3.9-10.8 -- 2.8-10.8
Ma'es.
N -- _ — -- -- 84 6 - 91
Mean — — .- .- .- 5.40 7.67 -- 5.53
STD — -- -- 0.97 3.18 -- 1.35
Rarge -- -- — -- -- 2 1-7.9 5.1-13.0 — 2.1-13.0
Total.
N — -- — _ 5 235 16 -- 258
Mean .- — — _ 164 5.27 6 74 - 5.28
STD -- — -- _ 021 0.86 2.62 — 121
Range — -- — _ 1318 2:.-8.0 3.9-13.0 — 1.3-13.0

8 mean estimates incluce jack and acuit spring chinock salmon :n which the origin. but not the age of the fish could be
determined from the scale sample.

b Age 2.3 spring chinock salmon are returns from the 1991 brood release of Deschutes stock spring chinook salmon. Other age
categories ere returns from Carson stock releases of spring chinook salmon
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Table 44. Jack and adult spring chinook salmon sex ratios as a percentage of females by origin, run year, and age category. Fish were sampled at
the Powerdale Dam trap. (Sample size is in parentheses.)

Origin,
stock. Freshwater . total aae
run year 1.3 1.4 15 2.2 2.3 24 25 2.6
Natural,
Hood River,
1992 0 (1) 67 (21) 100 (1) 25 (8) 67 (3) -
1993 0(l) 73 (15) 80 (10) 0 () 67 (6) 50 (8) --
1994 0(2) 36 (14) 60 (5) — _ 60 (5) 40 (5) 100 (1)
Subbasin hatchery,
Carson,
1992 _ _ _ 0 (3) 74 (370) 71 (17
1993 . _ _ 0 (15) 71 (209) 61 (227) --
1994 _ _ _ N 64 (242) 62 (16) --
Deschutes,
1998 _ 0(3) - _
1994 0 (5) --
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Figure 43. Maximum spatial distribution of radio-tagged unmarked adult spring chinook
salmon during the period 09/07-21/94. Frequencies detected during the period are marked
with a check ("v"). Highlighted numbers signify naturally produced salmon.
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Tanle 45. Bimorthly counts of upstream migrant Jack and adult coho saimon at the Powerdale Dam trap by origin and
run year.

Origin, Auqust September October Novemoper __December
run year 01-15 16-3i Ji-15 15-3C 01-15 15-31 01-15 16-39 01-15 16-30 Total
Natural.
1992 ¢ ¢ 1 11 5 4 1 ¢ 0 0 22
1993 ¢ 0 0 0 0 0 0 ¢ 0 0 0
15949 c 0 0 0 1 0 0 0 0 0 1

Stray hatchery.

1992 ¢ 1 6 37 12 12 11 0 0 0 79

1593 ¢ 0 ¢ 3 g 10 0 3 2 0 27

19543 ¢ 0 3 15 11 23 0 0 0 0 52
Unknown .

1952 ¢ 0 o 1 0 : 0 ¢ 0 0 2

1993 0 1 2 1 0 0 0 0 - 0 5

19348 ¢ 0 1 0 0 2 0 6 0 0 3

3  Trap was inoperasle from 10/27-11/07/94 because of damage caused by a major flood event in the Hood River

subbasin.
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Table 46. Jack and adult coho salmon escapements to the
Powercale Dam trap by origin. run year. and age category.
Fish cf unknown origin were allocated to origin categories
based on scale analysis and the rat:o of fish cf known origin
(see METHODS; .

Origin. Total Freshwater total age
rur year escapement 2.2 2.3
Natural.
1392 22 -- 22
1363 o} -- 0
1994 1 --

Stray hatchery.

1692 81 13 68
1692 32 0 32
1994 55 3 52

Table 47  Age composition (percent) of jack and adult coho
salmon samplied at the Powerdale Dan :rap by origin and run
year.

Origin. Freshwater . 1
run year N 2.2 2.3
Natural.
1992 22 _ 100
1993 0 . --
1994 b4 - 100

Stray hatchery.

1992 79 15.5 83.5
1993 26 0 100
1994 52 5.8 94.2
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Tadle 48. Mear fork “ength (cm) of Jack and adult coho salmon 1n the 1994
run year by origir, sex. and age category. Fish were sampied at the
Powercale Dam trap.

Crmgin.
sarple pop. . Freshwater total ace Sample
statiszic 2.2 2.3 mean

Natural.
Female.
N . . -
Mean -- -- -
STD -- -- -
Range -- -- —
Male.
N -- 1 1
Mean -- 55.0 56.0
SD -- - --
Range -- 56.0 56.0
Total.
N -- 1 1
Mean -- 56.0 56.0
STD -- -- -
Range .- 55.0 56.0

Stray haicnery

Jacks.
N 3 -- 3
Mean 39.17 - 39.17
ST 419 - 4.19
Range 36.5-44.0 -- 36.5-44.0
Female.
N - 21 21
Mean - 67.60 67.60
STD — 5.53 5.53
Range — 56.C-78.0 56.0-78.0
Male.
N — 28 28
Mean — 70.82 70.82
STD — 6.05 6.05
Range — 60.0-81.5 60.0-81.5
Total,
N 3 49 52
Mean 39.17 69.44 67.69
SO 4.19 5.99 9.23
Range 35.5-44.0 56.0-81.5 36.5-61.5
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Table 49. Mean fork length {(cm) of Jack ana adult coho salmon
by origin. brood gear. and age category. Fish were sampled
at the Powerdale Dam trap. [Sample size i1s in parentheses.
Sample statistics. by run year. are presented in previous
tables and in Olsen et al. (1994).]

Origin, Freshwater total age
broodyear 2.2 2.3
Natural,
1989 -- 58 (22)
1990 -- —
199 - 5% (1
1992 -- --
Stray hatchery.
1689 - 58 (66)
1990 38 (13) 65 (27)
159: -- 69 (49)
1592 39 (3) .-
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Table 50. M2an weight (gm) cf Jack and adult coho saimon 11 the 1994 run
year by origin. sex. and age category. Fish were sampled at tne Powerdale
Dar trap.

Origin.
sample pop. . Freshwater total age Sample
statistic 2.2 2.3 mean

Natural,
Female.
N
Mean --
ST -- --
Range -- -- --
Hale.
N 1
Mean 1.8 1.8
STD = --
Range -- 1.8 18
Total.
N 1 1
Mear 1.8 18
STD -- --
Range 1.8 1.8

Stray hatchery.

Jacks.
N 3 3
Mean G.73 0.73
STD 0.32 -- 0.32
Range 0.5-1.1 0.5-1.1
Female.
N 21 21
Mean 3.60 3.60
STD -- 0.84 0.84
Range 1.9-5.2 1.9-5.2
Male,
N 28 28
Mean -- 3.77 3.77
STD 0.95 0.95
Range 2.1-55 2.1-5.5
Total.
N 3 T 49 52
Mean 0.73 3.70 3.52
STD 3.32 0.90 112
Range 25-1.1 1.9-5.5 0.5-5.5
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Table 51. Jack and adult coho salmon sex ratios as a
percentage cf females by origin. run year. and age category.
Fish were sampled a: thePowerdale Dam trap. (Sample size is
1n parentheses.)

Origin. Freshwater totd age
run year 2.2 2.3
Natural.
1992 - 64 (22)
1993 — -
19% -- ¢

Stray haicnery.

1942 62 (13)8 36 (56)
19¢3 - 18 (28)
19% 33 (3)P 43 (49)

e fight jecks were classified as females based on visual
observation

b One Jack was classified as a female based on visual
observation.
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Table 52. Hatchery juvenile sumer steelhead releases 1n the Hood River subbasin by brood year@.
Broodstock , Fin ctipd
hatchery. or coded Survivel Date(s) Number
brood yea~ wire tag rate (%} released Fish/Ib released Release location
Foster.©
Cek Springs.
1987 AD 04/08/88 4.4 5.830 Hood River
1987 AD -- 04/11/88 L€ 6.026 Hood River
1487 AD -- 04/704-05/88 L7 17.249 Hood River
1987 AD -- 04/08/88 L4 5.500 West Fork Hood River
1987 AD -- 04/04/88 45 5.400 West Fork Hood River
1987 AD .- 04/06/88 4.5 10.324 West Fork Hood River
1987 & -- 04/04-05/88 4.7 17 188 West Fork Hood River
1987 AC -- 04/07/88 590 12,350 Rest Fork Hood River
1988 AD -- 04/07/89 5.3 12.826 Hood River
1988 AD -- 04/11/89 5.5 13.630 Hood River
1988 AD -- 05/02-03/89 4.3 10.213 West Fork Hood River
1988 AD 04/10/89 5.3 15.504 West Fork Hood River
1486 AD -- 04/06-12/89 55 32.853 West Fork Hood River
1589 AD -- 04/04/90 5.3 4,876 Hood River
1585 AD 04/11/90 6.5 10.660 Hood River
1985 AD -- 04/04-05/90 5.3 25 422 west Fork Hood River
1989 AD - 04/03/90 5.4 5.940 West Fork Hood River
1989 Al -- 04/03-09/90 55 20.306 West Fork Hood River
1989 AD -- 04/06/90 5.7 14,591 West Fork Hood River
1990 AD -- 4/29/91 5.4 7.020 Hood River
1590 AD -- 04/30/91 55 14.743 Hood River
1990 AD 04/24/91 5.8 7.013 Hood River
1990 AD -- 04/22/91 5.2 12.787 West Fork Hood River
199C AD -- 04/23/91 5.3 6.943 West Fork Hood River
199C AD -- 04/24/91 55 6.869 West Fork Hood River
199C AD 04/23/91 5.6 6.776 West Fork Hood River
199C AD -- 04/23/91 5.8 14.981 West Fork Hood River
1991 AD 04/08/92 4.8 5.880 Hood River
1991 AD -- 04/07/92 5.2 12.870 Hood River
1991 AD -- 04/06/92 5.4 13.365 Hood River
1991 AD 04/08/92 55 5.958 Hood River
1991 AD 04/07/92 &7 15.082 West Fcrk Hood River
1991 AD -- 04707792 5.2 15022 West Ferk Hood River
1991 AD 04/06/92 5.4 13.750 wWest Fork Hood River
1991 AD -- 04/08/92 55 17.045 west Ferk Hood River
1992 AD 04/07-08/93 6.0 33.570 West Fork Hood River
1492 AD 05/04/93 6.3 17,555 West Fork Hood River
1452 AD 05/05/93 6.5 15.403 Rest Fork Hood River
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Table 52. Ccntinued

Broodstock. Fin clip?
hatchery. or cociea Survival Date(s’ Number
Drooc year wire tag rate {2} released Fiskild released Release location
1963 A -- 03/29-31/94 4.6 71.760 West Fork Hood River
1993 A _ 03/25/94 4.0 £.880 wWest Fork Hood River
1963 AS 03/30-31/94 5.2 12.402 West Fork Hood River

@  tstimates of production releases prior to the 1987 brood are 1n Qlsen et al. (1992).
b Ac = Adipose.
€ Tre Foster stock was developed ‘rom tne Skamania stock cf summer steelhead.
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iabie 53. Hatchery Juvenile winter steelhead releases in the Hcoc River subbasin by brood year?2.

Broodstock Fin c1ip®
hatchery. or coded Survivel Jate(s) Number
brood year wire tag rate (%) released Fisn/1b released Release location
31¢ Creex,
Trojan Ponds.
1588 No mark .- 04/17/89 4.2 4,890 East Fork Hood River
1984 Ad -- 04712/90 4.7 4.253 Middle Fork Hood River
1985 Ad -- 24/12/90 4.7 7.755 East Fork Hood River
Gnat Creek.
1987 No mark -- 04/22/88 5.6 26.000 MFk Hood River
1989 Ad _ 05709790 5.4 12.015 Middle Fork Hood River
1689 Ad -- 05/09/99 5.4 12.015 East Fork Hood River
1990 Ad-M -- 04/23/51 5.2 5.356 Middte Fork Hood River
1990 Ad-iM -- 04/23/91 5.2 15.078 East Fork Hood River
Mrxed.C
Oak Springs
1951 Ad -- 03/31/92 4.5 4.595 East Fork HoodRiver
Hood River.
Oak Springs
1992 Ad-LP -- 04/06/93 5.e 15,225 Middle Fork Hood River
1992 Ad-LP -- 04/06/93 6. 15.42C East Fork Hood River
1992 Ad-LP N 34/06/93 5.6 18.340 East Fork Hood River
1993 Ad-LM - 04/12-13/94 4.5 7.423 East Fork Hood River
1993 C7-05-3¢ - 04/12-13/94 4.5 6.863 East Fork Hood River
1493 07-05-37 - 04/12-13/94 4.5 6.189 East Fork Hood River
1993 Ad-iM -- 04/12/94 5.4 2.414 East Fork Hood River
1693 07-05-38 _ 04/12/94 5.4 6.445 East Fork Hood River
1993 £7-05-39 -- 04/12/94 5.4 6.531 East Fork Hood River
1993 Ad-LP 06/28/94 5.8 2.155 East Fork Hood River

a Estimates of production releases prio~ to the 1987 brood are in Olsen et al (1992).
Ad = Adipose: LP = Left Pectoral: iM = Left Maxillary.
The 1991 brood are progeny of wild x Big Creek stock hatchery crosses.
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Table 54. Hatchery Juvenile spring chinook salmon releases 1r tne Hood River subbasir by brood year?.

Life histery stage.

broodstock. Fn cip
hatcnery. cr coded Survival Date(s) Nunber
brood year wire rag rate (%) released Fish/ib released Release location
“ingerling.
Carson.
Irrigon,
1585 No mark 05/18/86 23.0 92.580 West Fork Hood River
Smolt,
Carson.
Bonneville.
1986 No mark 03/14/88 5.4 11.724 West Fork Hood River
1986 No mark 03/14/88 5.7 30,895 West Fork Hood River
1986 No mark 03/14/88 10.1 11.544 West Fork Hood River
1586 ho mark 03/14/88 10.2 12.288 West Fork Hood River
1486 No mark 03/14/88 10.5 4,988 West Fork Hood River
1586 No mark 03/14/88 10.8 §.150 west Fork Hood River
1986 No mark 03/14/88 1:.1 14 570 West Fork Hood River
1586 07-42-57 03/14/88 11.2 34.548 West Fork Hood River
1566 07-42-57 03/14/88 114 14.443 west Fork Hood River
1586 G7-42-57 03/14/88 11.6 5.685 West Fork Hood River
1987 Co mark 03/09/89 10.0 33.013 West Fork Hood River
1587 No mark 03/09/89 10.8 31.828 West Fork Hood River
1987 No mark 03/09/89 11.0 7.419 West Fork Hood River
1537 07-42-58 03/09/89 11.0 24.698 West Fork Hood River
15987 No mark $3/09/89 121 8.568 West Fork Hood River
1987 07-42-58 03/09/89 1.1 28.521 West Fork Hood River
1988 07-52-23 03/13/90 54 23.970 West Fork Hood River
1588 No mark 03/12-13/90 55 42.565 West Fork Hood River
1588 No mark £3/13/90 10.0 20.759 wWest Fork Hood River
1588 £7-52-23 03/13/90 10.0 10.550 West Fork Hood River
1588 No mark 03/12/90 10.1 11.209 west Fork Hood River
1968 No mark 03/12/50 10.2 13,973 west Fork Hood River
1988 07-52-23 03/14/90 10.2 10.761 west Fork Hood River
1588 No mark 03/12-13/90 10.3 30.483 West Fork Hood River
1588 (7-52-23 03/14/90 104 14,144 West Fork Rood River
1688 No mark 03712790 10.5 1.770 West Fork Hood River
1688 No mark 03/12/90 10.8 11.664 West Fork Hood River
1989 07-55-30 03/25/91 9.4 53.614 West Fork Hood River
1989 No mark 03/25/91 9.8 29.399 West Fork Hood River
1989 No mark 03/25/91 li.2 42.419 West Fork Hood River
1990 No mark 04/02/92 9.7 41.547 West Fork Hood River
15590 No mark 04/02/92 59 62.954 West Fork Hood River
1360 07-56-59 04/02/92 10.2 58.694 west Fork Hood River
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Table 54. Continued

_ife history stage.

oroodstock. Fin ctip
natchery. 0~ coded Survival Date(s; Number
brood year wire tag rate (%) released Fish/Ib released Release location

Smolt. {cont.)

Deschutes.
3onneville.
1991 07-33-35 -- 04/01/93 1.2 11.760 West Fork Hood River
1961 07-33-35 -- 04/01/53 11.3 34,685 West Fork Hood River
Rourd But:e.
1661 07-5C-22 RZ -- 04/08-09/93 6.7 28.760 West Fork Hood River

8 The 1986 brood release is the first production release of hatchery spring chinook smolts into the Hood
River subbasin.

Table 55. Estimatec rumbers of hatchery summer anc winter steelhead smolts migrating past a juvenile migrant trap
located aRM 4.5 r the mainstem Hood River. 1994,

Hatchery Estimated smolts? Percent of
Race production release tc mouth 95: C.1. production release
Summer steelhead 69.042 38.26¢ 26.322 - 50.202 42.52
Winter steelhead 38.334 12.202 5.826 - 18.577 32.12

a Hatchery smolts appear to exhibit a high degree of stress associated with trapping anc handling {see HATCHERY
PRODUCTION. Post-Release Survival). The methodology used to estimate numbers of hatchery summer and winter
steelhead smclts w1 result in irflazed estimates as the mortality rate increases for marked juveniles released

above the trap.
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Table 56. Estimates of mean fork length (mm). weight (gm). and condition factor
(CF) for 1993 brood hood River stock hatchery winter steeihead smolts released
into the Hood River subbasin fran Cak Springs Hatchery. Estimates are for small
mediun. and large size groups which were ponded separately at the hatchery.

Statistic.
size group N Mean Range 95% C.I
Fork
length (nm).
hall 130 183.8 115 - 234 + 42
Medium 132 193.1 82 - 283 + 3.9
Large 185 200.2 144 - 246 =29
Weight (gns).
Small 129 69.5 16.0 - 145.5 = 4.8
Medrum 152 87.2 6.1 - 236.4 + 4.6
Large 185 91.1 33.1 - 1685 + 38
r
Small 129 1.C6 0.88 - 1.22 + 0.005
Medrum 192 1.15 097 - 1.35 + 0.005
Large 165 1.10 093 - 131 + 0.005

3 Condition factor was estimated as (weight(gns)/]ength(cn)3)*100
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Table 58. Whole juvenile fish collected in the Hood River subbasin for genetic inventory and analysis. 1994

Date River Township and

Collection site sampled  nile Species Number quarter section
Oak Sprirlgs Hatcnery 03/29 -- Hood River Stock Steelheaa 50
Cak Springs Hatchery 03/29 -- foster/Skamania Stock Steelhead 50 --
mainstem Hood River 06/10 45 Rainbow-Steelhead 18 RIOE/T2N SECT 12
mairstem Kood River 05/26 4.5 Rainbow-Steelhead 20 R10E/T2N SECT 12
west Fork Hood River 05726 4.5 Rainbow-Steelhead 9 RYE/TIN SECT 22
west Fork Hood River /10 4.5 Rainbow-Steelhead 12 ROE/TIN SECT 22
East Fork Hood River 06710 1.2 Rainbow-Steelhead 3 R10Z/TIN SECT 18
Rimrock Creek 07/28 c.25 Cutthrcat 25 RIOE/T1S SECT 9
Robinhood Creex 08/09 ¢35 Rainbow-Cuttnroat 23 R10E/T2S SECT 32
Dog River 07/28 C.25 Rawnbow-Cuttnroat 64 RI0E/T1S SECT 20
Bear Creek 07/2G C.5 Cutthroat a RSE/T1S SECT 11
Tony Creek 07/20 C.5 Rainbow-Cuttnroat 45 RSE/TIN SECT 25
ilk Creek 07/20 C.25 Rainbow b RBE/T1S SECT 26
McGee Creek 07/20 C.25 Rainbow 25 RBE/T1S SECT 25
Greenpoint Creek 08/09 10 Rainbow 35 R9E/TIN SECT 11

4  Sample was pooled with the sample from Tony Creek for a total of 45 fish.
b Sample was pooled with the sample from McGee Creek for a toral cf 25 fish
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Appendix Table A-l.

Three pass removal estimates of population numbers for two slz.e categories of rainbow-steelhead sampled in selected reaches of stream located
in the Hood River subbasin.

Included are nunbers of fish sampled In each pass.

Location,
sampling
area

Sampling
date

Mainstem,
Neal Creek
Neal Creek
Lenz Creek

West Fork,
Greenpoint Cr
Lake Branch
Lake Branch
Lake Branch
Red Hill Cr
McGee Creek
F1k Creek

Middle Fork,
MFk Hood
Tony Creek

tast Fork,
EFk Hood
EFk Hood
Efk Hood

09/26/94
08/25/94
09/02/94

09/06/94
09/22/94
09/21/94
08/30/94
09/14/94
08/18/94
08/19/94

09/20/94
09/27/94

09/08/94
09/12/94
09/13/94

Rainbow-steelhead less than

Rainbow-steelhead greater than or

River Reach 85 mm fork lenath equal to 85 mm fork lenath Total
mile length (m)  Pass 1 Pass 2 Pass 3 N 90% C.1.9 Pass 1 Pass 2 Pass 3 N 90% C.1.2 N 90z ¢.1.2
15 60.0 7 0 0 7.0 c 2 1 0 24.0 ¢ 31.0 c
5.0 60.0 72 1 4 876 + 18 33 3 0 36.0 ¢ 1235 +15
0.5 60.0 0 0 0 0 1 0 0 1.0 c 1.0 C
1.0 66.0 95 45 36 2218 136.7 117 4l 16 1828 1 87 3915  124.4
0.2 63.0 187 77 35 3242 169 67 30 1 1165 + 9.6 4407 1194
4.0 65.0 5 4 5 17.99 . 52 18 5 776 1+ 44 955 83
7.0 60.0 10 3 0 13.1 ¢ 9 6 0 15.7 C 78.6 c
1.0 60.0 2 2 2 689 13 2 0 15.0 ¢ 21.8 ¢
0.5 69.0 19 6 0 25.2 c 29 9 1 39.6 c 648 +21
0.5 65.6 15 3 0 18.1 c 12 4 4 23.4 c 39.6 ¢
45 60.0 15 5 4 26.8 c 10 2 1 133 c 39.4 c
1.0 60.0 6 0 0 6.0 c 13 6 0 19.4 c 25.2 c
0.5 60.0 48 12 3 640 t24 53 14 3 711 125 135.1 1+ 35
55 60.0 60 18 4 838 t 33 14 4 1 19.4 c 1032 + 37
20.2 60.0 0 0 0 0 -- 1 0 0 1.0 ¢ 1.0 ¢

9 The standard error formula in Zippin (1958) was used to estimate confidence intervals.

This formula is satisfactory for estimating the 95% confidence interval

for populations greater than 200 fish. For populations ranging from 50-200 fish, "in which the assumptions are assumed to hold reasonably well, the above
method provides approximately 90 percent confidence limits rather than 95 percent 1imits" (Zippin 1958).
Total population size was estimated based on the total catch for each pass. As a result. the estimate of total population size may not equal the sum of the

estimated population sizes in each size category.
¢ Estimated population size too small to accurately estimate confidence limits (Zippin 1958).

d Population estimates for the lower size category were determined by subtracting the estimate for the larger size category from the total estimate.
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Appendix Table A-2. Three pass removal estimates o population numbers for two size categories of cutthroat trout sampled in selected iTdchcs of stream located in
the Hood River subbasin. Included are nunbers of fish sampled in each pass.

Location, Cutthroat trout less than Cutthroat trout greater than or

sampling Sampling River Reach 85 mm fork lenath equal to 85 mm fork lenath Total

area date mile  length (m)  Pass 1 Pass 2 Pass 3 N 90% C.1.9 Pass 1 Pass 2 Pass 3 N 90% C.1.9 N 90y ¢.1.2
Mainstem,

Neal Creek  08/25/94 5.0 60.0 0 0 0 0 .. 1 0 0 1.0 ¢ 1.0 ¢
Middle fFork.

Tony  Creek  09/27/94 1.0 60.0 1 4 1 16.6 c 13 6 5 30.3 c 45.0 ¢

Bear  Creek  08/26/94 0.6 60.0 . a4 .. - . ge.ad .. 107.6 + 4.2
Last Fork,

EFk  Hood 09/08/ 94 0.5 60.0 3 3 6.5 ¢ 1 0 0 1.0 c 74

[Fk Hood  09/13/94  20.2 60.0 0 0 0 0 _ 2 0 2.0 ¢ 2.0

Dog  River  08/29/94 0.7 61.0 .. .. .. 2049 .. . . _ 3.9 .. 509 ¢ 66

TiNly Jane Cr 09/27/94 0.1 60.0 4 3 1 96 c 22 4 2 28.4 ¢ 37.1 c

Robinhood Cr  09/13/94 1.0 GO0 16 7 4 30.5 ¢ 37 4 5 46.9 ¢ 76.1 + 50
a

The standard error formula in Zippin (1958) was used to estimate confidence intervals. This formula is satisfactory for estimating the 95% confidence interval
for populations greater than 200 fish. For populations ranging from 50-200 fish, "in which the assumptions are assumed to hold reasonably well. the above
method provides approximately 90 per cent confidence limits rather than 95 percent 1imits" (Zippin 1958).

b 1otal population size was estimated based on the total catch for each pass. As a result. the estimate of total population size may not equal the sum of the
estimated population sizes in each size category.

The standard error formula in Zippin (1958)was used to estimate confidence intervals. This formula is satisfactory for estimating the 95% confidence interval
for populations greater than 200 fish. For populations ranging from 50-200 fish, "in which the assumptions are assumed to hold reasonably well, the above
method provides approximately 90 percent confidence limits rather than 95 percent 1imits" (Zippin 1958).

d Population estimates in each size category were determined by multiplying the estimated total population by the ratio of each size category in the random length
sample. There were 15 and 12 cutthroat trout less than 85 mm fork length in Bear Creek and Dog River, respectively. and 61 and 18cutthroat trout greater than
or equal to 85 mm fork length in Bear Creek and Dog River. respectively.



APPENDIX B

Summary of injuries observed on Summer and winter
steelhead and spring chinook salmon
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Appendix Tabie B-1. Numbers? of summer and winter steelhead and sprirg chinook salmon with predator scars. net
ma-ks. hook scars. and scrapes. by run year. (Percentage of total estimate is in parentheses.)

Species. Predatcr Net Hook
run year N scars marks scars Scrapes

Sutme~ st2elhead.

1953-64 1,356 576{42) 20615) 44(3) 383(28)

1694-g5b 1,858 804{43) 198(11) £5(4) 210(11)
ninter steeiheed,

1532-63 649 345(53) 43(7) 12(2) 62(10)

1993-34 581 223(38) 23(4) 21{4) 52{11)

1334-95 183 72(39; 5(3) 8(4) 27(15)
Spring cmnook.

1593 510 152(30) 14(3) 5(D) 158(31)

1594 318 88(28) 13(4) 10{3) 54(1i7)

& Numbers fc~ each 1njury type say not sum tc equai the total sample size because a given fish may exhibit multiple
injury types.
b Pre imanary estimates. Summaries are fcr summer steelhead sampled through 25 April 1995
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